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NATIONAL 

NEW SOLID-STATE 

CAR STEREO TAPE PLAYERS 



Now you can choose the entertainment 
you want in your car! 


National’s brilliant new solid-state car 
stereo tape players give you uninter¬ 
rupted home entertainment quality at a 
touch! No aerial, no radio required. Just 
push in a cartridge of your favourite pre¬ 
recorded music. It plays instantly with¬ 
out warm up. Gives an unbelievably rich 
and full sound. It’s an 8-track, 4 channel 
system with big 2 x 4 watt output. 

Want radio as well? Choose the special 
CX807U model and plug in our National 
radio pack — turns the tape player into 
a long range car radio. Want to know 
more? Clip this coupon now. 


CX801U Stereo tape player with two 
speakers $149.50 

CX807U Stereo tape player with two 
speakers $165.00 

C190U Long distance radio pack for 
CX807U $76.80 



To KACO DISTRIBUTING AGENCIES PTY. LIMITED, 
57-69 Anzac Parade, Kensington, N.S.W. 2033. 


Please send me further information on National 
car stereo tape players. 

Name. 

Address. 

Post code 


Y756B 


)6B| 


Printed and published by Sungravure Pty. Limited, of Jones Street, Broadway, at Moriey Avenue, Rosebery. 
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The U.K. Electronics Scene 

As I write this, I have been in England just 
one week—a week crowded with visits to gov¬ 
ernment departments, research centres, the 
B.B.C., and the first of many commercial firms. 
I have even fitted in a certain amount of sight¬ 
seeing, including a visit to Cambridge and its 
historic University. 

An afternoon at the B.B.C. TV centre gave 
me the opportunity of looking at their standards 
conversion equipment, studios, control booths and 
colour set-ups. B.B.C. colour looks good on the monitors and 
the 5.25 MHz lines come up cleanly on a colour test card. The 
B.B.C. are really keen on the PAL system and the engineer who 
showed us around implied that we would be crazy to choose anything 
else. 

I spent most of one day looking at British Post Office Research, 
culminating in a tour of the P.O. tower, rising 620 feet above the 
surrounding terrain. Perhaps I should add: Culminating in a pleasan 4 : 
lunch in the revolving restaurant near the top. 

During lunch-time conversation, the question came up of inter¬ 
ference with radio and television services from power lines, industrial 
equipment, faulty appliances and so on. I was assured that the 
British authorities have full power, conferred on them by Act of 
Parliament, to proceed against anyone operating equipment which 
causes undue interference with radio or television reception. 

This is a very different situation from what applies in Aus¬ 
tralia. 

Australian P.M.G. inspectors investigate complaints of inter¬ 
ference, measure signal levels and decide whether they are justified. 
Where the interference is excessive, the inspectors can request the 
offending party to take remedial action, but he cannot compel it 
unless the device happens to be a “transmitter” within the meaning 
of the Wireless Telegraphy Act. There have even been cases, I gather, 
where the P.M.G.’s Dept, has had to tolerate interference with its 
own high frequency links. 

The time is long overdue for the Australian Federal Govern¬ 
ment to give its officers the power they need to do their job on 
behalf of the community at large. 

The above comments represent only a small part of what I have 
seen and will see. 1 hope to be able to present a more detailed report 
on these and other highlights when I return. 

W. U Williams 
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NEW INSTROL AMPLIFIERS 




EH3E 


MODEL UA-41 

STEREO 

AMPLIFIER 

• FULLY TRANSISTORISED 

• 20 WATTS MAX. PER CHANNEL 


Instrol offers you high quality high fidelity at a mo: 
reasonable cost. This fully transistorised amplifie 
features maximum power of 20 watts per channel, 3 
to 20,000 Hz. Front panel headphone jack, better tha 
1 \ p.c. harmonic distortion, plus many other fin 
features. A machine which will provide you with ir 
comparably fine reproduction of your favourite recorc 
ings plus facilities for instantaneous tape recording an 
playback. Suitable for both ceramic and magneti 
pick-ups. PRICE $99.00. 

I r71^7?i:yi 

MODEL UA-21 

STFRFD Smaller brother to the UA-41, thi 
10 watts per channel amplifier i 
AMPLIFIER ideal for use in conjunction wit! 

crystal and ceramic pick-ups. Th 
Instrol UA-21 offers high qualit 
sound at very low cost. $58.00. 


Yes, wc carry a range of imported loudspeakers, players, amplifiers and tape recorders. 
Please state your requirements and wc will gladly quote. AU well-known brands stocked. 



INSTROL 

PLAYMASTER 

FISHER 

ROLAND 

TRIO 

SANSUI 

WHARFEDALE 

GOODMANS 

SHURE 

A.D.C. 

DECCA 


• LABCRAFT 

• ALL BALANCE 

• DUAL 

• ELAC 

• GARRARD 

• SONY 
O BRENNELL 

• MINICONICS 

• AKAI 

• TEMPO 

• LEAK 

• QUAD 
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INSTROL 


SPEAKER SYSTEMS 


Now Available 

THE NEW IN5TR0L-PIAYMASTER 

POINT 4 SPEAKER SYSTEM 

Designed by “Elect. Aust.,” February, 1968. 
The name Instrol is your assurance that specific¬ 
ations are completely those laid down bv the 
magazine. Speakers used are Philips AD3703 plus 
Vlagnavox 3 T.C. Cabinet construction is air- 
ight, plus the Instrol feature of removable back, 
-vhich incorporates special self-adhesive sealing 
»asket. The Point Four is the latest addition to 
he Instrol range of 3 high-quality, compact- 
speaker systems. The others are Instrol Play- 
naster Bookshelf System (designed “R, TV & H,” 
3ec., '64) and the Instrol Mini System, which is 
luilt to the original Mullard-Magnavox design, 
abinets are available in Teak, Walnut and 
Queensland Maple. The Bookshelf System and 
he Point 4 are also available as complete kits 
o build yourself. 






1 ' 
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PRICE per unit: 

Instrol Paymaster Point 4 System—Built and tested $37.80 

Kit of parts $30.00 
Instrol Playmaster Bookshelf System—Built & tested $35.80 

Kit of parts $28.00 

Instrol Mini System—Built and tested. $27.90 

Polished cabinets and cabinet kits also available. 
Registered postage on any of the above: 

N.S.W. $1.20. other States $1.60. 


INSTROL 


fine audio furniture 






lake your own cabinet and save $ $ $ 


A complete range of high-quality Hi-Fi Cabinets. Tailored to suit the equipment of 
your choice and most economical. In the Instrol range there are more than 20 equipment 
and speaker cabinet designs. Each is available, built and polished or in ldt form to 
make yourself. A hammer, screwdriver and a few hours of your time are all you require 
to make your own. All parts pre-cut, best-quality materials, full instructions supplied— 
all for little more than half the cost of ready-made cabinets. It’s great fun, too—but why 
not send or call for the free Instrol Cabinet Brochure? Profusely illustrated with full 
specifications and measurements. 
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ROADWAY ELECTRONICS 

(SALES) PTY. LTD. 

GLEBE PT. RD., GLEBE, NJS.W. 
Phone: 68-1171. 

ily 100 yards from Broadway, and 
open Saturday mornings.) 


PLEASE NOTE: Our 
phone number is 68-1171, 
but it does not yet appear 
in the telephone directory. 
Only our GLEBE store is 
open on Saturday mornings. 
Trading hours: 9 a.m. to 5 
p.m., Monday to Friday, and 
until 12 noon Saturday. 


Send Coupon for FREE CATALOG CE. 

(Please enclose postage stamp.) 

NAME .. 

ADDRESS. 

□ Instrol Hi-Fi □ Instrol Cabinets 
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PRINTED CIRCUIT 

CRYSTAL CONTROLLED OSCILLATORS 

RANGE 1.5 kHz to 100MHz 



PYE XL688 Oscillator 


PYE PTY. LTD. can offer a range of printed circuit Crys 
Control Oscillators, of known stability and guaranteed outpu 

These oscillators are intended for incorporation as compl 
sub-assemblies in major electronic equipment or for i 
individually as frequency markers, or reference oscillators. 

This will relieve a design engineer of the sometimes diffic 
and invariably time-consuming task of oscillator design a 
layout. 

The packaged oscillator units are constructed on high-qual 
Epoxy fibreglass boards, employ high-grade components a 
silicon planar transistors and are available in either “wire-i 
or “plug-in” configurations. 


Types now 

XL687 ... 

available are:— 

. 1.5 kHz 

to 

$A NE1 

6 kHz 35. 

XL683 ... 

. +6 

kHz 

to 

50 kHz 

30. 

XL681/A1 

. +50 

kHz 

to 

60 kHz 

21. 

XL681/A2 

. + 60 

kHz 

to 

75 kHz 

21. 

XL681/A3 

. +75 

kHz 

to 

150 kHz 

19. 

XL682 ... 

. +150 

kHz 

to 

525 kHz 

14. 

XL692 ... 

. 500 

kHz 

to 

1 MHz 

20. 

XL688/A1 

. +1 

MHz 

to 

6 MHz 

12. 

XL688/A2 

. +6 

MHz 

to 

20 MHz 

10. 

XL690 .... 

. +20 

MHz 

to 

60 MHz 

10. 

XL691 .... 

. +60 

MHz 

to 

100 MHz 

12. 

67-536 

In-line 

Socket 

(optional extra) 

0. 


SPECIFICATIONS 


A typical example of the series 

is the XL688. These figures are general, closer toler- 

ances can be obtained. 


OSCILLATOR TYPE 

XL688. 

Frequency range: . 

. 1 to 20 MHz. 

Frequency Accuracy— 


Set at Factory to within: . 

. -+-0.001%. 

Frequency/Temperature Stability . 

. -*-0.005% (1 to 2 MHz). 

(0° C to +60° C) 

±0.003% (2 to 20 MHz). 

Dimensions: (board) . 

. 2” wide x 2+\ 

Supply Voltage: . 


Current Drain: . 


Output Voltage . 

. 1 to 6 MHz 250mV. R.M.S. min. 

Into IK ohms minimum 

6 to 20 MHz 500mV. R.M.S. min. 

Wave shape . 



SEND FOR 
FULL DETAILS 
POSTED FREE 



PYE" 

Q.C.B. APPROVED ORGANISATION 


P.0. BOX 105., CLAYTON, VICTORIA. 3168 

Tel. 544 0361 TELEGRAMS: ‘PYTRONIC” MELBOURNE 

Brisbane, Sydney. Adelaide, Perth, Hobart. Canberra, Geelong. 
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NEWLY DESIGNED PRODUCTS! 

Combination Type Moulded Knob Series 




*!• 

0 

m 

* 

* 

ME-829 

eA 

ME-830 

ME-833 


3 

ME-836 

ME-837 

ME-838 




ME-844 

ME-846 

ME-847 

0 

W 

% 

* 

ME-850 

ME-851 

ME-852 

** 




• 

ii 

ME-856 

ME-857 

ME-858 

a 


& 

ME-864 

ME-865 

ME-866 

ME 869 

ME-870 

r** 

* 

ME 871 


Any of your special order-Acceptable 


•5* 

a 

ME-834 

ME-835 

a 

ME 839 

V 

ME-840 


y* 

w 

w 

ME-848 

ME-849 



* 

* 

ME-854 

ME-855 

Q 

<3 

ME-859 

ME-863 



ME-867 

ME-868 

r** 



If 


ME-872 ME-873 

Fitted with Brass Insert for lin Shaft — Locking by grub screw. 


(SOLE AGENT) rj 

J\zephyr products pty. ltd. 

V 1 70 BATESFORD ROAD. CHADSTONE. VICTORIA—PHONE 56-7231 

\y MANUFACTURERS OF RADIO & ELECTRICAL EQUIPMENT & COMPONENTS 



INTERSTATE AGENTS: 


lacoby Mitchell & c< 
Pty. Ltd.. 

469 Kent Street, 
Sydney, N.S.W. 


S.A. 

Neil Muller Pty. Ltd., 
8 Arthur Street. 
Unley. S.A. 


TASMANIA 

Homecrafts-Tasmania, I Nich TL S i 0 vi«inn O & 
190 Collins Street. 91 Wellington * Street, 
Hobart. Tas. ! Launceston, Tasmania. 


rr.A. 

D. K. Northover & Co., 
337 Wellington Street, 
Perth, W.A. 


QLD. 

T. H. Martin Pty. Ltd., 
56 Edward Street, 
Brisbane, Qld. 
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Name Change Only TRIO 

KENWOOD as a brand name especially for 
excellent tuners, amplifiers and speakers has 
become internationally popular and respected. 

For the purpose of brand name uniformity, 
we will now use on the KENWOOD name. 

The product is the same under both, 
so the high quality and performance remains the same. 



/////////////////// min i i\\u\\\\\\\\\v\\\C 

& t 

1 1 

Mt-iO SHHCO i vj 

1 1 1 

TIC - 400T 

1 6 

J 


(i 1 

1 f 

i 0 0 1 

swh 'Tew, nAcmcc 

1 fe. 


90 WATTS SOLID STATE STEREO AMPLIFIER TK-400T 


*90 watts of IHF Standard total music 
power to drive even low efficiency HI-FI 
speakers. 

* Very low IM distortion for exceptional 
clear low level to high level listening. 

* Blow out free exclusive automatic circuit 
breaker protects power transistors (U.S. 
Pat.) 

* NF type tone control. 

▼ SPECIFICATIONS 

* Total music power: 90 watts (IHF Stand- 


Sole Agent: Jacoby, Mitchell & Co., Pty.. Ltd. Head Office: 469-475 Kent Street, Sydney Tel: 26-2651 Melbourne.- 15 Abbotsford Street Tel: 30-2491 
Brisbane : 56 Edward Street Tel: 2-6467 Adelaide : Truscott Electronics, 64 Hindmarsh Square Tel: 23-3024 
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ard 4 ohms) 

* Continuous Power: 32 watts per channel 
(0.5% T.H.D.) 

* Frequency Response: 20 Hz—50,000 Hz 
(±1 dB) 

♦Power Bandwidth: 20 Hz—30,000 Hz 
(-3 dB) 

♦Damping Factor: 40 (at 16 ohms), 20 
(at 8 ohms) 

♦Speaker impedance: 4, 8 or 16 ohms. 

* Dimensions: 15X"(W), 5%"(H), 12%"ID) 















To KENWOOD, 

Performance The Same 


f TK-150U 

40 watts of IHF Standard total music power 
All transistor amplifier provides wide 20 to 
50,000 Hz frequency response and 20 to 
60,000 Hz power bandwidth. 

5 pairs of input terminals for MAG, AUX 1, 
AUX 2, TAPE REC and TAPE PLAY. 

Damping factor: 40 (at 16 ohms), 20 (at 8 
ohms) 

Dimensions: 10>£"(W), 4 / ^ /r (H), 9%"(D). 



40 WATTS 

SOLID STATE STEREO AMPLIFIER TK-150U 


r TK-250U 

60 watts of IHF Standard total music power 
Very low IM distortion for exceptional clear- 
sound low level to high level listening 
High damping factor 23 (8 ohms), 46 (16 ohms) 
for excellent transient response. 

2 sets of stereo speaker terminal and front 
panel speaker selector switch. 

Frequency response: 20 Hz—50,000Hz(± 1 dB) 
Power bandwidth: 18 Hz—60,000 Hz ( — 3 dB) 
Dimensions: 13'(W), 4>£*(H), 9%"(D). 



60 WATTS 
SOLID STATE STEREO AMPLIFIER TK- 


r KL-60 

60 watts input, 5-speaker, 4-way system 

Designed for use with solid-state amplifiers 

Four-step tone selection 

Completely sealed enclosure 

Smooth 4-way crossover 

Mounted speakers: 12-inch, tree-edge woofer 

x 1 (Bass) 

6K inch cone squawkerxl (lower midrange) 
4 inch cone squawkerxl (higher midrange) 
Horn-type tweeterx2 (Trebie) 

Frequency response: 30 Hz to 20,000 Hz 
Dimensions: 15*(W), 25)£'(H), 11%'(D). 



BOOKSHELF TYPE 
4-WAY 5 SPEAKER 

SYSTEM KL-60 


Ask for a catalogue or demonstration by your nearest dealer. 



the sound approach to quality 

KENWOOD, 


a product of TRIO Corporation, Tokyo, Japan. 


To : Jacoby Mitchell & Co. r Pty. f Ltd. EA 

: 469-475 Kent St., Sydney. 

j Send me information on KENWOOD AMPLIFIERS, 

I SPEAKERS & name of nearest KENWOOD retailer. 

: 

I NAME: _ 

j ADDRESS: __ 
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MAIL HANDLING - BRIGHT FUTURE FOI 

The ever-increasing flood of mail threatens to tax conventional 
mail-handling techniques to the limit and beyond. Electronic 
devices—now and in the future—may well provide the answer. 


The Australian Post Office, Which 
has entered! a new era with the intro¬ 
duction of electronic mail sorting equip¬ 
ment, will rely even more heavily 
on electronics to help move the mas¬ 
sive flood of mail by the year 2000. 

What lies ahead of the postal plan¬ 
ners in their search for electronic 
answers to the “mail explosion’’ head¬ 
ache? Will i't be even speedier and 
more comprehensive sorting techniques, 
or such methods as underground con¬ 
veying systems, pilotless rockets and 
helicopters? Australian planners and 
engineers are in the forefront of world 
efforts in this field. 

Present Australian electronic mail 
sorting equipment is regarded as the 
most advanced of its type in the world 
and is attracting keen overseas interest. 
Australia is the fourth country tb intro¬ 
duce a national postcode, paving the 
way for nationwide use of electronic 
sorting techniques as a major aid to 
manual sorting. 

The “mail explosion’’ — resulting 
from population growth atnd a rapidly 
increasing flood of paper (chiefly busi¬ 
ness communications and printed mat¬ 
ter)—is already making itself felt. The 
Post Office in Sydney, for example, 
handles more than 3i million postal 
articles a day and about 2 million o£ 
these pass through the new Sydney 
Mail Exchange alt Redifern. Forty per 
cent of these articles are posted in 


just two hours each day—between 4 
p.m. and 6 p.m.—and another 25 per 
cent pours in during the night. 

This massive flood is expected to 
double within the next 20 years and 
will become a torrent by the turn of 
the century. Advanced electronic tech¬ 
niques will have to be implemented to 
prevent the postal system being en¬ 
gulfed by the torrent. 

Postal planners throughout the world 
are faced with two major problems — 
the conveyance and the sorting of mail. 
The movement of miail is complicated 
by traffic congestion in capital cities. 
Planners looking to the year 2000 en¬ 
visage avoiding this congestion as much 
as possible by transporting mail above 
and below ground. 

One answer to this problem could be 
tunnels under the cities, for a fast, 
free flowing transfer of the mails. 
Sydney, in the years ahead, could well 
have an underground tunnel running 
almost the length of the city area — 
from Circular Quay to Goulburn Street 
—housing a monorail conveyor system 
for transporting mail. Such a monorail 
system could extend above or below 
ground to Central Railway Station and 
to the Redfern Mail Exchange. A mono 
rail system, linked by spurs to postal 
delivery centres, several of which could 
be established in the city, would pro¬ 
vide the delivery offices with a speedy 
means to exchange mail between them¬ 
selves and also with the Redfern Ex¬ 


change, well out of the way of t 
traffic^ortgested streets. 

It is possible that such a turn 
monorail system would also recei 
mail through posting centres placed 
frequent intervals along the tunr 
route. The mail posted at these sp< 
would be automatically collected 
the monorail system. Another und< 
ground link m'ay well be establish 
between the Sydney Mail Exchan 
and Central Railway Station. T1 
tunnel could be used to move cc 
tainerised mail on platform trucks. 

Planners in all world capitals f 
expected to look to the possibility 
underground links, at least (between t 
mail exchange and the rail terminals 
and probably to airport and shippi 
terminals to try to avoid road tral 
congestion in moving sorted mail 
airports and ships. The alternative i 
swer could be the conveyance of m 
to airports by electronically control! 
pildtless rockets or helicopters. I 
rnaiil would go direct to a branch m 
handling centre at the airport. The 
it would be further sorted for dispal 
by various air routes. ElectroniCa 
controlled rockets might also be us 
to send mail between some cities 
direct from one mail exchange 
another. 

By the year 2000 a huge volume 
mail will be moved overseas by sh 
Because of road congestion, mail v 
have to be transported to and fr< 
shipping terminals during the ea 
morning hours. Nearly all this mail 
like much other shipping cargo—v 
be containerised. Road trailers v 
carry the containers to and from t 
shipping terminals, which will have 
provide trailer bays for loading a 
unloading. 

The other problem—mail sorting 
will also have made spectacular i 
dances by the year 2000. The syst< 
now introduced in Sydney — revo 
tionary as it is today—will lay t 
basis for further dramatic devek 
ments. Electronic sorting techniqi 
will become even speedier, will emlbn 
more types of postal articles and v 
be spread Nationwide. 

The present electronic sorting equ 
ment was developed by the Telephc 
and Electrical Industries (T.E.I.) Di 
sion of Plessey Telecommunications 
close collaboration with the Australi 
Post Office. The Redfern system, de 
loped continuously between 1964 a 
1967, was designed to handle up 
300,000 letters an hour and to s< 
them into 15,000 destination categori 
It handles envelopes up to lOin by i 
with a minimum size of 3£in by 5±in. 



A few of the 150 coding positions. Each letter is presented to the 
operator at eye level , the address noted , and the appropriate code 
set up on the keyboard at the operator’s right hand. 
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1ECTR0NICS 


The first task in handling any mail 
that of letter facing and stamp 
mcellinig. 

To eliminate this tedious and time 
msuming task, machines have been 
stalled to do this almost automatic- 
ly. These machines depend for their 
ethod of operation upon the position 
1 the envelope of the stamp, which 
Lust be “tagged” so that it can be 
nsed eilesctronically. 

The equipment is designed for speeds 
s to 25,000 letters per hour with 
most 100 per cent accuracy. Because 
: the high speed of operation, detec- 
on devices are provided at critical 
oints which sense jams and immedi- 
:ely stop the system to prevent damage 
> mail. 

Mail from street letter receivers is 
faced in a hopper from which it is 
d on to a conveyor belt, at which 
age oversize articles are cleared 
tanually. Using a series of belts and 
ides, the letters are made to lay right- 
de-up along the belt. They are then 
d (automatically one by one at a 
try high speed into a post-marking 
tadhinie which is equipped with two 
inceiling dies opposite each other, 
s the letters enter the postmarking 
Lachine, they are scanned by elec- 
oriic recognition units for the presence 
r absence of a stamp along the bottom 
Ige on both sides of the envelopes, 
fter a stamp is detected, the letter is 
mcelled by the die on the appropriate 
de and diverted to one of two stacker 
nits depending on which side the 
amp is placed. 

Letters on which no stamps have 
sen detected on their lower edge pass 
Jtween the dies without being post- 
Larked and are diverted to an “inver- 
:r,” a belt with a twist, which turns 
le letters over so that the stamps are 
n the lower edge. The letters then 
ass into the second or tandem post¬ 
marking unit where the previous se- 
uence is repeated. Letters not post¬ 
marked on this second machine are 
lose without stamps, or improperly 
ositioned stamps, and are fed into a 
3ecial stacker unit for manual process- 
ig. 

To tag stamps so that they can be 
rnsed electronically in (the facer- 
anceller machine a luminescent mat- 
rial known as Helecon (the major 
ons/tituent being zinc sulphide) is used 
diich gives an orange-red signal when 
nder the influence of an ultra-violet 
ight source. 

The stamps are printed on paper 
hich has been coated with Helecon. 
Tagged stamps were introduced in 
Line, 1965, and at present over 95 



The Sydney Mail Exchange , which houses the world’s most advanced 
electronic mail sorting system. The system was developed by 
Telephone and Electrical Industries. 


per cent of the stamps on mail are 
“tagged.” 

After being postmarked, letters 
reach the coding area of the sorting 
system on high-speed (600ft/ min.) 
stream feed conveyors. They are fed 
into 150 coding units, which incor¬ 
porate a window at eye level and a 
keyboard. The address put on a letter 
by the sender cannot be readily read 
by a machine, so it has to be trans¬ 
lated into a code which is stamped 
on ito the letter. Each letter appears 
at a window in front of an operator, 
who then presses certain keys to print 
a five-bit luminescent code on each 
envelope. 

There are two types of codes, one 
for use by members of the public 
When addressing their mlail, and an¬ 
other for use by post-office staff when 
the public code has not been included 
in the address. 

Numeric Codes: Each post office in 



A rear view of the coding posi¬ 
tion to which letters are fed 
from the conveyor, stacked , 
then fed singly to the presen¬ 
tation window. 


Australia has been allocated a four 
digit code, the first digit indicating the 
State in which the office is located 
and the remaining digits the district 
and final destination office. 

When addressing mail, the public 
is encouraged to include the delivery 
post office’s numeric code in the ad¬ 
dress as follows: 

Mr J. Citizen, 

25 Main St, 

Tamworth, N.S.W. 2340. 

If the sender has included the post¬ 
code in the address, the operator 
presses corresponding numerical keys. 

Alphabetical Extraction Codes: In 
cases where the numeric code is not 
included in the address, the operator 
keys an alphabetical code which is 
extracted from the name of the de¬ 
livery office in each address. 

Generally, the alphabetical code 
consists of (the first two, the fourth 
and last two letters of the name of the 
delivery office. A typical example 
would be “TAWTH,” representing the 
alphabetical extraction code for Tam- 
worth, New South Wales. 

There are some exceptions (to the 
general rule as in the case of places 
having only three letters in their name, 
for example. Hay. In such a case, the 
five-letter alphabetical code is com¬ 
pleted by keying the three letters in 
the names and then repeating the last 
letter until five are obtained, i.e., 
HAYYY. 

All the operators’ keyboards are 
linked to a single central “directory”— 
a magnetic drum register-translator. 
Up to 15,000 addresses can be recorded 
on the drum, and the drum provides 
appropriate route numbers for each 
letter in a maximum time Of 0.16 
seconds. Route numbers consist of four 
five-digit binary numbers and indicate 
the sorting machine channels into 
which a letter must be directed at the 
various sorting points on the way to 
in final destination. The first of the 
four numbers selects the first sorting 
channel directly; the other three are 
imprinted on the back of the envelope 
in the form of vertical bars and are 
made with a luminescent material 


ELECTRONICS Australia, April, 1968 





•“COMPLETELY SOLID STATE 

With specifications that demand attention and effective quality control in manufacture, the SOUND series < 
amplifiers offer outstanding value and they're exclusive to Encel Stereo Centres. Encel prices include sales ta 
and trade-in valuations on your old equipment (see samples below) make the changeover cost extremely modes 

Ask for a valuation on your current equipment. 


SOUND MODEL SRQ-602X Solid State Tuner/Stereo 
Amplifier Over 100 Watts Music Power! 


The frequency response of this fine tuner/amplifier varii 
only 1 dB. between 20 and 20,000 Hz. 29 transistors and 
diodes. Sensitivity is 3 mV. for magnetic cartridges, 50 m 
for crystal cartridges and 250 mV. for auxiliary inputs. Sid< 
of the cabinet are of selected Danish teak and the 
design matches any furnishing decor. The AM tuner 
is very sensitive. Encel price is only (inc. sales tax) I 

TYPICAL TRADE-IN VALUATIONS: WHEN YOU BUY A 
SRQ-602X . . . 

With your Pioneer 161 Only $100 maximum to pay ($98 trade-ii 
With your Pioneer 204B Only $80 maximum to pay ($118 trade-ii 
With your Roland FAX-150 Only $120 maximum to pay ($78 trade-in] 
‘Trade-in prices quoted are for equipment in working orde 
The actual price you pay could easily be less! 



SOUND MODEL SRQ-242X Solid State Stereo Tuner/ 
Amplifier Only $139 ... 20 Watts I.H.F.M. Per Channel! 


With an extremely flat frequency response of 30-20,000 H 
± 2 dB. the SRQ-242X is fully transistorised and input sens 
tivity is as low as 3 mV. for magnetic cartridges. Sensitivii 
is 50 mV. for ceramic/crystal cartridges and 200 mV. for tt 
auxiliary input. Rated output is 20 watts I.H.F.M. or 8 wat' 
R.M.S. in each channel. The circuit contains 23 transistors ar 
22 diodes and rectifiers. Provision is made for stereo ’phone 
and loudness and scratch controls are standard. The 242 
naturally has all the normal controls the enthusiast expeci 
to find in a high quality stereo amplifier. An AM 
tuner is standard and is highly sensitive. Price (inc. <£"101 
sales tax) . 910 * 

TYPICAL TRADE-IN VALUATIONS (SRQ-242X) 

With your Pioneer 161 you pay a maximum of $40 ($94 trade-ii 
With your Pioneer 204B you pay a maximum of $30 ($109 trade-ii 
With your Roland FAX150 you pay a maximum of $60 ($74 trade-ir 



SOUND MODEL SAQ-505X Offers High Output At Low Cos 

The new solid state Model SAQ-505 has an output of 25 wati 
R.M.S. in each channel into an 8 ohm speaker load and th 
frequency response is 20-20,000 Hz. ±1 dB. Sensitivity is 
mV. for magnetic pick-ups, all normal controls are features i 
well as tumble type switches for loudness, 
rumble, tape monitoring and AC on/off. Price <£<4AQ Ilf 
inc. sales tax .. . v IwviVA 

TYPICAL TRADE-IN PRICES (SAQ-505X) 

With your Star SA-30 stereo amplifier, the maximum you will pa 
is $60 . . . ($49.50 trade-in and it could well be more!) 



Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. Tel. 42 3762. 

Sydney Store: Ground Floor, 2SM Building 

257 Clarence Street, Sydney, N.S.W. 2000. Tel. 29 4563, 29 456- 

Australia's Greatest Hi-Fi Centre 


Wholesalers "Trade-ins accepte 
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vhich is not readily discernible under 
>rdinary light. The same combination 
>f marks is used for a numeric code 
tnd the alphabetical extraction codes 
or the places having that particular 
tumeric code. 

The letter is then diverted into the 
ippropriate one of thirty separate prim- 
iry channels at the back of the coding 
>perator consoles. Now they are fed 
nto aggregating channels which take 
hem down to the decoding machines 
>n the floor below. Nine channels feed 
itraight into high speed stackers—no 
urther decoding required; these are 
or overseas and for the other States 
>f Australia and can be bundled and 
lispatched in bulk. The remaining 20 
ihannels are for Sydney suburban and 
ountry. The 30th channel is for errors 
md unreadables. 

Each of these channels feeds to a 
lecoding machine which has in turn 
(0 clearing channels ending in stack- 
:rs, and a number of heads capable of 
eceiving, sorting, reading and separat- 
ng the coded letters. Each decoder is 
omplete in itself, needing no link with 
he central coder memory. The code 
narks on letters entering the decoder 
tre activated by ultra-violet light and 
canned by photo-multiplier tubes. 
The output from these tubes is in the 
orm of a pattern of impulses and this 
nformtation is then used to set the 
liverter mechanism and direct the let- 
er to the appropriate one of the 30 
channels. The code permits this opera- 
ion to be repeated twice more if 
lecessary (two sortings are, in faot, 
ufficient for 95 per cent of the letters), 
finally, sorted letters are taken by 
Land from the individual machines and 
mndled for dispatch to the destination. 

At maximum speed each decoder 
an read 20,000 letters an hour (i.e. 
i.5 a second). 

The rapidly-expanding economy 
>f Australia dictates the need for 
lexibility both in capacity and in the 
lumber of destinations to be served; 
idequate margins for expansion are 
vailable with provision for sorting on 
national and international scales. The 
retaliation is probably the largest in 
he world — a huge achievement in 
automation systems development. 

This revolutionary mail-sorting 
quipment will be further improved 
is the application of electronics de- 
elops. The equipment of the year 
1000 will be dramatically different 
rom today’s. The numeric postcode 
vill be extended to cover capital city 
reas and large provincial centres in 
jeater detail. Letters may be separa- 
ed into postman’s rounds or box room 
lumbers. It is probable that letters to 
overseas countries will also be coded 
or elementary sorting before leaving 
Australia. 

The next breakthrough will come 
yhen virtually all addresses on normal¬ 
ized letters will be read automatically. 
>evices will be used to scan not only 
he postcode numerals but also written 
ddresses on letters. Only those letters 
n which the place names or postcode 
umbers are indistinct would have to 
»e passed on for visual reading. The 
mount of human handling of mail 
rom the time it arrives at each central 
nail exchange until it is placed in out¬ 
ward dispatch bags will almost be re- 
tricted to special categories of mail. 

As a first step in this field, it is 


proposed to develop machines for 
scanning typed numerals of the post¬ 
code. Such prototype machines will 
probably have been perfected by the 
time electronic sorting techniques are 
fully extended throughout Australia. 
Electronic techniques will be further 
developed to sort large letters and par¬ 
cels. By the turn of the century, there 
will be a far greater degree of stand¬ 
ardisation in the size of letters. This 


items of mail, machine attendants, 
technicians and supervisors. 

Speedier handling techniques will be 
introduced in the larger provincial 
centres, as well as in the capital cities. 
Capital city installations will be modi¬ 
fied for this use. As an initial step, de¬ 
signers now are working on a simpli¬ 
fied form of automatic letter face- 
canceller. 

The post-offices of the year 2000 



Former US. Am- 
b a s s ad o r Mr 
Edward Clark had 
high praise for the 
installations at the 
Sydney Mail Ex¬ 
change during his 
visit last Decem¬ 
ber. With him are 
(left) Mr R . Hall , 
chief executive 
Plessey Pacific , and 
Mr R. J. Clarke , 
sup eri n tendent 
Sydney Mail Ex¬ 
change. US. post¬ 
al authorities have 
shown a very keen 
interest in the sys¬ 
tem. 


will aid development of more compre- may be quite different from present- 
hensive electronic handling systems, day ones. Maximum use will be made 
Electronic techniques may also be used of coin-operated machines for the sale 
to process registered articles. This of stamps and other items. Very little 
would ensure that they pass through counter space will be needed—mainly 
the mail exchanges quickly while re- for answering inquiries, accepting 
taining maximum security. parcels and providing limited and 


It is certain that postal managements 
will need to use data processing equip¬ 
ment to control the vast flow of mail 
through big mail exchanges. The flow 
will be recorded automatically at vari¬ 
ous points. Data processing equipment 
will show immediately where and when 
traffic flow changes are needed to pre¬ 
serve service standards and to obtain 
most efficient use of the system. 

Mail-sorting centres of the year 
2000 certainly will not consist of an 
army of people frantically sorting 
mountains of letters. Perhaps the only 
signs of human beings will be those 
handling special and non-standard 


I I I I 

I 

I III 
I 

Code marks on the the back of 
the envelope are in the form 
of vertical bars. They are made 
with a luminescent material not 
normally visible under ordinary 
light. 


agency services. 

These dramatic post-office changes 
are all part of a long-term streamlining 
process, the key to which is the intro¬ 
duction of electronic mail-handling 
methods. Throughout the world, postal 
planners are busy shaping tomorrow’s 
postal systems, not so much as an 
extension of today’s operations but as 
new-look “electronic offices” for the 
twenty-first century. 

The Australian Post Office, Aus¬ 
tralia’s largest enterprise, has already 
come a long way since it began as a 
one-man business with the appointment 
of the first postmaster in 1809. It has 
long been in the front ranks of world 
postal services being the first in the 
world to introduce mechanised systems 
for mail handling — at the Sydney 
G.P.O. in 1925. Now, overseas coun¬ 
tries are looking to the Australian- 
invented electronic mail sorting system 
and the concept behind it as a possible 
answer to their mounting problems. 

Keen interest has already been 
shown by the British Post Office and 
postal administrations in the United 
States, the Soviet Union, Canada, 
Brazil and South Africa. Mail process¬ 
ing equipment could become a leading 
export earner for Australia in the next 
few years. The Australian mail sort¬ 
ing equipment is thus playing a key 
part in world-wide attempts to handle 
the “mail explosion” of the coming 
years. O 
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WHITEOUTJ 


a new problem 
for astronauts 


One of the tests conducted by Boeing engineers 
involved a model of the moon's surface illumin¬ 
ated by simulated sunlight. This series of pictures 
shows that surface detail visible varies greatly 
according to the angle of the simulated sunlight 
to the model's surface. TOP: Practically no sur¬ 
face detail is visible. CENTRE: Some detail ap¬ 
pears as the light angle changes . BOTTOM: Light 
directed across the model at an acute angle causes 
the surface detail to stand out in bold relief. 
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Travellers in the Earth’s polar regions sometin 
experience a terrifying weather condition called “whi 
out” when sky and snowfields seem to melt togeth 
and all reference points—including the horizon —i 
lost. Modem communication and navigation devic 
where available, can overcome the danger of whiteoi 
on earth. But what about on the moon? Photos tak 
by the Lunar Orbiter satellite camera indicate a simii 
visual disorientation may be a problem for mo 
explorers. 

The moon-landing Apollo astronauts may have 
serious “seeing” problem when they descend for 
landing on the moon’s front face. Lunar landmar 
may vanish as spacemen approach the surface unc 
certain conditions of approach slant and sunlight. T 
moon’s crust has peculiar reflective characteristics whi 
cause craters, hills and ravines to fade away if the Ian 
ing craft’s glide path and the sun’s rays intersect 
certain angles. 

The moon’s strange reflections were verified I 
Lunar Orbiter, which took pictures over the prop os 
Apollo landing zone last August. The camera was poir 
ed toward the moon’s western edge with sunlight fro 
east. Most of the pictures were washed out, sho^ 
ing scant detail. All other Orbiter 5 mission phot 
were sharp. 

To find out more about this “whiteout” problei 
the National Aeronautics and Space Administratioi 
Manned Spacecraft Centre, Houston, Texas, has awai 
ed Booing a contract to investigate pilot vision wh 
landing a spacecraft on the moon. The potential pro 
lem is being studied at the Boeing Space Centre, a fe 
miles south of Seattle, Washington. Five NASA ps 
ticipants, including three astronauts, are simulate 
moon landings under “whiteout” conditions. The astr 
nauts are Dick Gordon, Frank Borman and B 
Anders. The other subjects are NASA engineer te 
pilots Neil Anderson and Mrs Jeanne Lee Bussar 
Each subject will complete 20 hours of simulated lan 
ings. Boeing engineers Ty Maki, Norman Hansen ai 
Frank Baird are supervising the tests. 

On these simulated space missions, the pilot sits 
a fixed-base cockpit in front of a 30-foot-diamete 
hemispherical screen on which the lunar landing scei 
is projected. When the pilot moves cockpit controls, 1 
sends signals through a computer system which orde 
a closed-circuit television camera in an adjacent mod 
room to move in on the lunar landscape at a pre-s 
rate of speed and angle. The camera image is project 
6n the screen. It appears to the pilot as if the cockf 
Were moving in response to his commands. 

The moon is represented by three-dimension 
moon modds based on Lunar Orbiter photograph 
The moon-surface models measure eight feet squa 
and are covered with a special material which dup 
cates the strange lunar reflections. The models a 
lighted by powerful parallel rays similar to direct su: 
shine in space. 

A television camera zooms in on the models 
various angles calculated to show which glide path ai 
lightning angle will produce the best—and which tl 
poorest—view of the surface. Landing conditions w 
be varied to include elevation angles of 7, 15, 20, ^ 






IN SPACE- 


by William Clothier* 


id 30 degrees and spacecraft glide path angles of 13, 
5 and 19 degrees. A goal of the tests is to find both 
te best glide angle and sunlight angle. The test pilots 
mulate landings on one smooth and one rough land- 
ig site. Three scale models of each of the two sites 
present different altitudes above the lunar surface, 
he final model is each series takes the pilot down to 
)out 25 feet altitude (or touchdown). 

NASA has selected moon landing sites in the 
polio zone of interest—a belly-band 10 degrees wide 
l the moon’s equator, extending from 45 degrees east 
ngitude to 45 degrees west longitude. The astronauts 
ill be orbiting from east to west (right to left as seen 
om earth) and the sun will be at early morning—or 
the east, behind the spacecraft 'as it drops from 
'bit. • 

The astronaut wilt play a major role during actual 
ascent to the lunar surface. Although the lunar 
odule landing craft will make an automatic approach, 
e astronaut may be required to manoeuvre his land- 
g vehicle to afi alternate landing area. He also will 
onitor his trajectory and redesignate the landing 
>int, if required, during the “high gate to low gate” 
tase of the mission. High gate and low gate corres- 
►nd to altitudes of 6,100 feet and 500 feet, 
spectively. 

During the landing phase—below 500 feet—the 
tronaut will control the spacecraft. Flying visually, 
must be able to see landmarks and recognise them, 
the Boeing flight simulator during the automatic 
proach part of the mission (high gate to low gate), 

5 test subjects are asked to describe areas they can 
mtify as measured by lines inscribed on the cockpit 
ndow. 

Before each test run begins, the pilot is briefed 
the landing area. He studies photographs made of 
* area by Lunar Orbiter spacecraft. When a test run 
completed, the pilot is debriefed to see if his react- 
is during the test and his recollections of the test 
Ltch up. Test instructions and comments are tape re- 
rded. Test data are analysed for 
report to NASA’s Manned Space- 
ift Centre. 

Man knows how to conquer the 
-hiteouts” of the earth’s Arctic 
d Antarctic regions. He now 
sks to conquer “whiteouts” in 
ice. n 


The three-dimensional models of the moon's sur¬ 
face measure 8ft square , and are covered with a 
special material which duplicates the moon's 
reflections . 


rhe author is assistant public re¬ 
asons manager with the Aerospace 
yroup of Boeing Company, U.S.A. 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiimiimii 

Inside the Boeing moon land¬ 
ing simulator, an astronaut 
makes a simulated landing . The 
controls are linked to a com¬ 
puter which controls the travel 
ind approach angle of a tele * 
nsion camera moving over the 
surface of the moon model 
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"VOHMET" VACUUM TUBE 
VOLTMETER 
JM 45 

WITH TAUT STRAP 
SUSPENSION 


HAN S 


SPECIFICATIONS: 


DC Volts: 0- 1 .5-5- 1 5-50- 1 50-500- 1 500V 
Accuracy: 3% 

Input: Resistance: I I Megohms. 

Sensitivity: 1.5V range 7.3 Megs per volt. 

Crystal Within 15% from 80KHz to 250MHz 

Probe: 

Power 230 to 250V, 50/60Hz AC. Internal 

Supply: 1.5 volt battery. 

Optional High Voltage Probe 

Extra: (30 kilovolts) 


AC Volts: 0-1.5-5-15-50-150-500-1500V rms 
0-14-42-140-420-1400-4200V p-p 
Accuracy: 5% 

Frequency: From 30 Hz to 3MHz±l0% (1.5- 
150V ranges for FSD. Source 
impedance 100 ohms). 

Ohms: 0-1000 Megohms 

(10-100-1K-1 OK-100K-1M-10M ohms 
on centre scale). 

Accessories AC-DC Measuring Probe 

Supplied: Test Lead 

Crystal Diode Probe 


$74.50 FOB/FOR SYDNEY. Plus Tax at 12i% 


JACOBY, MITCHELL & Company Pty. Ltd. 

469-475 KENT STREET, SYDNEY (26-2651) 


MELBOURNE 
15 ABBOTSFORD ST.. 
Nth. MELBOURNE 
(30-2491-2) 

J.M. 14/08 


■RANCHES: 

ADELAIDE 
652 SOUTH ROAD 
GLANDORC. 
(53-6117) 


BRISBANE 
56-74 EDWARD 


(26-467) 


AGENTS: 

PERTH 

ST.. C. F. LIDDELOW & CO., 
252 WILLIAM STREET. 
PERTH (28-1102) 


TASMANIA 

K. W. MCCULLOCH P./L.. 
P.O. BOX 606G 
LAUNCESTON (2-5322) 
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5EATING THE 
>APER EXPLOSION 

The "paper explosion" is now regarded as a world-wide 
problem. Scientists turn out an estimated 
60 million pages of information a year, plus business, 
government and military contributions. 

A new high speed automatic microfilm system to cope 
with this has recently been developed in the U.S. 



Known as FileSearch, the new sys- 
n is already being used by Euro- 
an banks and the American Armed 
irces in the U.S. and Vietnam. It 
about to be introduced into Aus- 
lia. 

FileSearch equipment can reduce 
,000 pages of material and their 
lex codes to a single microfilm reel, 
few square feet of microfilm storage 
ice can replace hundreds of con¬ 
ditional filing cabinets. In searching 
• material, the equipment takes a 
gle minute to scan 6,400 microfilm 
mes—the equivalent of 13 500-page 
Dks. A file-searching job that used 
take days or weeks can be reduced 
minutes. 

Hie first step in document storage 
indexing. A set of descriptive words 
numbers is associated with the 
:ument to be stored. These may 
y from ia single accession number 
an assortment of terms giving 
ormation about such things as the 
:e of the document, its author, 
irce, type, security classification, 
l subject contents. FileSearch 
:epts all conventionally used index- 
schemes. 

ndexing terms may be numeric 
t., 275.12), alphabetic (e.g., diode), 
combinations of the two (e.g., Part 
. A72-45821B). Indexing terms may 
of varying length and may be 
igned in random order. The File- 
irch system is so designed that it 
5S not impose position dependence 
indexing terminology. It operates 
a flexible open-field structure; there 
no restriction on the number cf 
exing terms which can be assigned 
articular document. 

The prepared indexing information 
typed out on electric typewriter/ 
d punch. The typewriter produces 
luman-readable copy of the infor- 
tion (which can be verified against 
indexing form) and, simultaneously, 
unched card. On the card the index- 
information appears as a series 
hole/no hole combinations (i.e., as 
binary equivalents of the alpha- 
neric indexing terms) which are 
chine-readable. 

rhe index information is converted 
binary form because the two-valued 
ure of the binary system (hole 
tched/hole not punched) can be 
dily made to correspond to mech- 
sable machine states (cell receiving 
it/cell not receiving light; switch 
n/switch closed, etc.). It thus makes 
material amenable to rapid 
ieval. 

"he card used is an 8-channel, edge- 
iched card on which up to 56 alpha¬ 


numeric characters can be recorded. 
One of the channels is always punched, 
leaving seven channels available for 
indexing information. Sprocket holes 
which run the complete length of the 
card are used for transporting the card 
through the typewriter. 

The keyboard arrangement of the 
typewriter is similar to that of a 
standard typewriter. The close resem¬ 
blance between the two makes it 
readily operable by reasonably skilled 
typists; a minimum of explanation and 
training is needed. It also means that 
the production rate and accuracy of 
the material produced compare favour¬ 
ably with those achieved on a type¬ 
writer by a similarly skilled typist. 

Six bits are used to represent each 
alphanumeric character. A seventh is 
used for checking parity. The parity 
bit is always chosen so that each 
character contains an odd number of 
ones. 

Documents and their binary-ceded 
indexes are recorded simultaneously on 
35mm film by the recording unit. The 
document to be recorded is placed on 
the recording unit table. The punched 
index card (or cards) associated with 
the document is inserted into a slot 
in the unit’s control panel. Insertion 
of the card automatically triggers the 
recording unit camera. Two strobe 
lights over the table illuminate the 
document, an image of which is con¬ 
veyed by a mirror into the camera. 

At the same time, a light source 
in the control panel, immediately 
beneath the inserted card, flashes. The 
punched holes are converted within 
the camera to a series of square bits 
and recorded immediately adjacent to 
the document image. The unit then 
automatically advances the film one 
frame. 

If a document contains several 


pages, the pages appear as a sequence 
of frames on the film. 

Sometimes the entire document can 
be indexed in the code areas for the 
first page or two. Occasionally, the 
index to a document contains too much 
information to put into the code areas 
beside its pages. When this happens, 
the index is continued in the coded 
areas of succeeding frames. The por¬ 
tions of these frames which normally 
contain paragraphs of document pages 
are left blank. 

Stored documents can be rapidly 
retrieved by the retrieval unit which 
automatically scans and processes the 
binary indexing information on the 
film at the rate of 6,400 pages per 
minute. 

The general nature of the search 
operation is as follows. A request for 
information is typed on the electric 
typewriter/card punch, producing an 
edge-punched card. The card is inserted 
in a slot in the retrieval unit where 
a reader converts the holes in the card 
to a series of pulses. 

A reel of film is placed in the 
retrieval unit’s transport and the film 
is moved past an optical scanning 
station which converts the indexing 
information on the film to a series 
of pulses. The pulses from the film 
and those from the card reader are 
brought together in sets of comparison 
circuits or registers where they are 
compared with one another. When the 
information on the film corresponds 
to information in the request, the 
transport stops, and the retrieval unit 
retrieves the document as an image 
on a screen, a hard copy, or a 1:1 
film copy. 

One of the most important features 
of the retrieval unit is its ability to 
automatically organise the stored docu- 

(Continued on Page 17) 



A prepared index card for the FileSearch system. The punched code 
is transferred to the 35mm film as a pattern of light and dark areas. 
(See illustration at top of page.) 
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As users make ever increasing de¬ 
mands on computer capabilities, de¬ 
signers are endeavouring to store more 
and more information in less and 
less space. Two interesting approaches 
to this problem—one already in use 
and one still at the laboratory stage— 
are described in this article. The ex¬ 
perimental one is likely to be another 
triumph for the laser. 


COMPUTER MEMORIES - 
Film Chips and Lasers 


To give some idea of the capacity of the Photo-Digital 
system the photograph compares the complete works 
of Shakespeare with six film chips . Assuming one 
wanted to store Shakespeare in this manner the six 
chips could record the lot . 


The Atomic Energy Commission of 
the U.S.A. recently completed instal¬ 
lation of the world’s largest computer 
storage system at the University of 
California Lawrence Radiation Labora¬ 
tory, at Livermore, California. 

The IBM Photo-Digital Storage Sys¬ 
tem which it uses places more than 
one billion (10 12 ) bits of information 
under automatic control. Individual 
records are retrieved directly from the 
file, checked for accuracy, and deliver¬ 
ed to a host system for subsequent 
computation and analysis. The mass 
storage and retrieval system meets re¬ 
quirements where computer data are 
too voluminous for commercially avail¬ 
able storage devices, and records must 
be randomly selected from the file 
without human intervention. 

Storing and retrieving large amounts 
of data under automatic control re¬ 
quires very high density recording. In 
the photo-digital system, this require¬ 
ment is met by using a concentrated 
beam of electrons to record data on 
high-resolution silver-halide (photo¬ 
graphic) film. This combination allows 
the data bits to be closely packed both 
vertically and horizontally on the film 
chips. 

The electronic beam emanates from 
tiny replaceable tungsten filaments in 
the turret of an electron gun. The 
stream of electrons is focused and 
positioned as it travels through a 
column of magnetic lens and deflect¬ 
ing plates to the target. At the sur¬ 
face of the target, the beam is ap- 
proximaely 1.25 microns in diameter at 
5 nanoamps. Feedback control systems 
automatically monitor and correct de¬ 
viations in filament brightness, beam 
alignment, spot size, and current. 

To record data, a blank chip is re- 
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moved from its cell and placed in a 
high-vacuum chamber on the axis of 
of the electron beam column, by a 
rotary chip transport device. The chip 
is formatted into 32 frames, and data 
are recorded a frame at a time at a 
rate of more than 500,000 bits per 
second. As the beam sweeps across a 
frame, it “paints” a dark spot on the 
film, consisting of a number of ver¬ 
tical lines, and produces a clear spot 
by leaving an unmarked space. A 
combination of one clear and one dark 
spot corresponds to a binary “0”, and 
its opposite (dark followed by clear) 
represents a binary “1”. Either com¬ 
bination corresponds to one data bit. 
Approximately 5 million data bits can 
be stored in this manner on the 1.3 in 
by 2.7in chip, which provides more 
than 15,000 addressable lines of data. 

Recorded film chips are moved to 
the “on-line” film developing station in 
the recorder by the chip-transport 
mechanism. The chip enters one of the 
cavities of a rotary processing turret 
at the load-unload station and rotates 
automatically through a sequence of 
developing, stopping, fixing, washing, 
and drying stages. Each chip is treat¬ 
ed individually by the introduction into 
each cavity of metered amounts of 
chemicals, wash water and air. Up to 
eight chips are processed at one time. 
To achieve a high degree of consis¬ 
tency during processing, each chip re¬ 
ceives a fresh supply of chemicals and 
wash water, and all materials entering 
the cavities are carefully temperature 
controlled. Chips are processed to 
archival quality. 

Recorded chips are transported and 
stored in protective plastic cells. A 
single cell holds 32 chips and could 


store enough information to process 
complete payroll for a 30,000-m 
company. Each cell is 3in high, 1 ,i 
wide, and lin deep, and consists 
three parts, A removable lid and a c 
covering the bottom of the cell i 
made of a durable plastic mater 
for long wear during cell transpo 
The body of the cell is composed 
a different plastic, selected to give t 
cell dimensional stability. Slots in t 
side walls hold the chips apart insi 
the cell. 

The Livermore photo-digital syst< 
stores more than 11,000 cells in thr 
storage files. The first file module cc 
tails 2,250 cells and houses the pne 
matic blowers for cell transport, a 
the additional files each contain 4,5 
cells. An entry station on the first f 
permits manual entry and removal 
up to 150 cells at a time. Cells a 
stored in individual compartments wit 
in movable trays stacked in a cul 
arrangement. The 450 compartmer 
in each tray are divided into sectioi 
each containing a row of empty coi 
partments. 

Storing these data by conventior 
computer methods would require mo 
than one thousand million punchi 
cards or a stack of magnetic tape ree 
over 1,000 feet high. Any item in tl 
system’s file is directly accessible up< 
request and can be retrieved in secon 
without scanning the other items in t 
memory. Information is handled e 
tirely automatically within the systei 

The file address of all records stc 
ed by the system is maintained in i 
index by a separate computer. At tl 
request of the computer, any cell 
the file can be accessed and deliver 
through a low-pressure, high-flow pne 
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atic channel to the appropriate station 
r reading. 

An individual cell is withdrawn from 
y location in the file by positioning 
5 trays to form a vertical column of 
ipty compartments above the re- 
ested cell. This passageway through 
5 trays is aligned with the main 
msport tube in the system by means 
switching devices at the top of the 
i. The cell is then lifted pneu- 
itically through the shaft and de- 
ered to the appropriate setion. A 
nilar method is used to return a 
1 to the file. The trays are aligned 
d the cell, in this case, is blown 
ough the open column into the stcr- 
3 compartment. The movable cell 
icept and pneumatic transport sys- 
n introduce a materials handling 
:thod which allows the storage 
parity to be easily expanded with- 
t requiring additional read/write 
aipment. 

Recorded chips are read at one of 
o readers at the rate of more than 
million bits per second. At the read 
tion, the requested chip is picked 
>m the cell and accurately positioned 
pressurised air bearings in the opti- 
path of a cathode rav tube flying 
H scanner. The moving spot of 
lit. produced by the C.R.T.. is cap- 
ed and held on a line of data by a 
dback technique. 

A scanner moves the beam back and 
th across the data lines, and light 
transmitted through a clear spot on 
chip and blocked bv a dark spot, 
photomultiplier behind the chip 
ises and amplifies the transmitted 
fit pattern, and electronic circuitry 
iverts the signals to binary bits for 
ivery to the host computer. 

Special logic circuits in the photo- 
ital system generate error detection 
1 correction codes which are ap- 
lded to each line of data as it is 
orded. These codes, mathematic- 
i derived from the data bits of the 
5, can be used to correct retrieved 
prmation prior to delivery to the 
it computer. Bv using this technique, 
rections can be made without re¬ 
cessing the data. 

The control strategy of the mass 
*age system is designed to keep 
ny diverse processes in motion at 
same time. The complex task of 
anising and executing these simul- 
eous events is assigned to a pro- 
sor similar to the central unit of a 
idard process control computer, 
i processor operates under the dir- 
ion of a stored program of in- 
ictions that translates requests 
n the host computer into a series 
specific commands to the processor, 
j processor, in turn, initiates the 
ropriate hardware action required 
:arry out the request. 

hrough a two-way communications 
nnel with various modules in the 
em, the control processor activates 
controls discrete operating mech- 
ims at a very detailed level, as 
l as coordinating the overall 
jence of events. The control pro- 
n continuously monitors the sys- 
and calls in diagnostic and recov- 
routines upon sensing any un¬ 
acted condition. 

leanwhile, scientists at Honeywell 
, are investigating a method which 
i a laser for mass storage and re- 
val of information in computer 


memories. Although the development 
is still in the research stage and may 
be several years away from practical 
application, Honeywell scientists view 
this discovery as a possible key to in¬ 
expensive mass storage of data for 
enormous computer networks envis¬ 
ioned for the 1970s. 

They claim optical methods pro¬ 
vide a means of increasing information 
storage density above the levels attain¬ 
able with current technology. A 
memory element under development 
will permit over two million bits of 
information to be stored on a sur¬ 
face the size of a (U.S.) 10 cent piece. 
The information can be read at a rate 
of 100 million bits per second using a 
low-power laser. Experiments demon¬ 
strating information storage density 
30 times greater than the latest disk 
type memories were reported. Data 
can be read from the memory 10 to 
100 times faster than from today’s 
mass memories. 

The memory element is a compound 
substance, evaporation-deposited as a 
film 1,000 times thinner than a human 
hair. The compound, which possesses 
many unusual physical properties par¬ 
ticularly suited for this application, is 
made of manganese and bismuth. Its 
magnetisation has two stable directions 
which are perpendicular to the plane 
of the memory film. As a result of 
the large magneto-optic property of 
the compound, polarised light passing 
through the film will have its polar¬ 
isation direction rotated clock-wise or 


FileSearch — 

(Continued from Page 15) 

ments into patterns which maximise 
their usefulness to people. It does this 
by examining randomly stored mate¬ 
rial, selecting all documents relevant 
to a given subject, and recording the 
documents and their indexing informa¬ 
tion on a new reel of film. 

As an illustration, consider a file of 
corporate correspondence. Each letter 
is assigned a sequential accession 
number as it is received, and then 
recorded on film. The film is thus 
initially organised in accession number 
order. Subject matter requests of such 
a file (e.g., all letters from company 
X) might entail extensive searching, 
since subjects can be randomly scat¬ 
tered through the file. Clearly, it would 
be convenient to have reels of film 
devoted to specific subjects, so that 
subject matter requests can be made 
of only one reel. 

Such reels can be readily made by 
file expansion which uses a 1:1 
camera to record the results of a 
search. To begin, the retrieval unit 
operator inserts a request card asking 
for a selected subject (e.g., all corporate 
correspondence pertaining to patents). 
The unit then searches the master file, 
locates , all letters on the subject, and 
photographs them by means of the 
1:1 camera. 

The number of subject matter cate¬ 
gories used in a file is dependent 
primarily on two file characteristics— 
the volume of documents associated 
with a given subject matter, and the 
frequency with which requests are 
made for this subject matter. When- 


counter-clockwise depending on the 
direction of the magnetisation. The 
rotation of the plane of polarisation of 
a laser beam is readily detected and 
the beam need not disturb the mag¬ 
netisation pattern which represents the 
stored information. Readout is thus 
non-destructive. 

At 680 deg. F., the manganese bis¬ 
muth compound loses its magnetis¬ 
ation. By pulsing the beam to high 
intensity and simultaneously applying 
a magnetic field, information can be 
written o rerased. The bismuth com¬ 
pound aligns itself with the applied 
magnetic field as it cools, modifying 
the magnetisation pattern. 

The characteristic of a laser beam 
which permits it to be focused to a 
diameter of .00002in (approx.) is 
necessary for efficient writing on the 
memory element. A finely focused 
beam permits the generation of intense 
heat in a millionth of a second. The 
energy is concentrated on a small 
region and heating occurs so fast that 
the heated spot cannot spread. It 
was reported that spots as small as one 
ten thousandth of an inch have been 
written and erased. 

Honeywell describes this concept as 
a very promising new technology for 
computer mass storage devices. The 
method features non-destructive and 
faster read-out, room temperature op¬ 
eration. and higher packing densities 
than available with current devices 
based on magnetic recording technol¬ 
ogy. B 


ever either of these characteristics 
increases to the point at which it is 
convenient to have a subject-oriented 
reel, the retrieval unit can automatic¬ 
ally make one. 

File expansion is accomplished so 
rapidly (search time plus 0.4 second 
per page) that it is frequently advan¬ 
tageous to store a single document 
on several subject-oriented reels—i.e., 
to crossfile the document several times. 
Thus a typical piece of business corre¬ 
spondence might be stored on several 
reels — one organised by accession 
number (chronological file), one orga¬ 
nised by document type (e.g., con¬ 
tracts), and one by the subject of its 
contents (e.g., servoamplifiers). 

Automatically crossfiling a document 
in several places solves one of the 
traditional problems of information 
retrieval. In conventional files, docu¬ 
ments are frequently stored in one 
place because of space and/or repro¬ 
duction limitations. One of the inherent 
limitations of such a method is that 
documents “belong” in more than one 
location. Thus elaborate “see” and “see 
also” files have to be developed. File 
expansion permits FileSearch users to 
automatically crossfile small, repro¬ 
ducible copies of documents in several 
places throughout the file. 

As an indication of the rapidity 
with which new subject matter reels 
can be generated, it takes less than 
an hour to search through a library 
of 100,000 pages, select 5,000 pages 
related to a subject, and reproduce 
them all on a new reel of film. 

FileSearch equipment, developed by 
F.M.A. Incorporated of the U.S.A., is 
being marketed in Australia exclusively 
by the Automation-Electronics Divi¬ 
sion of the Plessey Pacific group of 
companies. b 
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NATURAL WAVEGUIDES IN THE EARTI 

Experiments conducted on properties of the earth's crust seem to indicate that it 
is possible to transmit radio waves in the low frequency region along certain geo¬ 
logical layers which act as natural waveguides, according to a report in "New 
Scientist" (November 16, 1967). The system is envisaged as having particular 
application to military communications, since terminal stations would be difficult 

to detect and attack. 

By Ron Brown 


Isolated military communities living 
deep within mountain ranges, com¬ 
municating with each other by very- 
low-frequency radio waves transmitted 
through the earth’s crust: this is the 
picture conjured up by some papers 
presented at a recent Institution of 
Electrical Engineers Conference on 
Radio Propagation. The picture is 
completed by envisaging the surface 
of our planet devastated by nuclear 
weapons—a vision which is to a great 
extent responsible for the funding of 
research into radio propagation via the 
earth’s crust. 

However, this rather strange form 
of radio communication may (have less 
sinister applications. Within the military 
field, for example, there is the possi¬ 
bility of restricting radio messages to 
ducts below the surface, so that they 
could not be intercepted by observers 
on the ground or by orbiting spy satel¬ 
lites. And on the civilian side, if some 
of the theoretical studies prove cor¬ 
rect, the earth’s crust may become 
a new transmission medium that will 
help to ease the overcrowding in the 
existing media, and perhaps carry some 
of the new computer-to-computer and 
other data traffic expected in the not 
too distant future. 

Theoretical and experimental work 
on this subject has been going on for 
perhaps 10 or 11 years now. A com¬ 
plete issue of one of the Americans’ 
professional journals was devoted to 
the theoretical aspects of it about four 
years ago. A mathematical analysis 
of radio wave propagation conditions 
in the unfractured granitic layer of 
the earth’s crust, carried out by a 
United States National Bureau of 
Standards scientist, indicated that there 
would be only a small amount of 
attenuation. This particular study was 
devoted to very-low-frequency radio, 
with wavelengths of the order of 15 
kilometres or so. 

Such waves could be transmitted 
through a natural waveguide that prob¬ 
ably exists in the earth’s crust and 
looks as though it might be very simi¬ 
lar, electrically, to the man-made 
waveguides designed to carry micro- 
waves. These microwave waveguides 
consist basically of two metal conduct¬ 
ing layers separated by an insulating 
dielectric. The very-low-frequency 


natural waveguide would, of course, 
be of enormously greater size — the 
conducting layers being perhaps 10 
to 30 kilometres apart, instead of the 
three to 10 centimetres width of man¬ 
made microwave waveguides—but the 
principle would be the same. 

The upper conducting layer would 
consist of the sedimentary rocks im¬ 
mediately below the surface soil, and 
the fractured granitic layer some two 
to three kilometres thick that lies below 
the sedimentary rock. These upper 
layers have a low electrical resistance 
because of the electrolytic solutions 
and semi-conductor materials present in 
them. The insulating dielectric material 
of the waveguide would be the un¬ 
fractured granitic layer that extends 
from below the fractured rock to a 


Upper conducting 
layer 

FIGURE 1. Showing how long 
distance communication would 
be conducted, using the geologi¬ 
cal waveguides thought to exist 
below the surface of the earth . 
The layers are perhaps 6 to 12 
miles thick and , like man-made 
waveguides , could consist of 
an insulator flanked by con¬ 
ductive layers. 

FIGURE 2. Isolated com¬ 
munities or military posts deep 
inside mountain ranges could 
maintain radio contact along 
the earth*s surface , using deeply 
buried aerials , possibly grouped 
into directional arrays , 


depth of 10 to 20 kilometres. Lab< 
tory indications and field data indi< 
that this unfractured layer (has a > 
high electrical resistance. 

Below this are the high-temperat 
deep basement rocks. It is thoi 
that in this region the electrical r t 
tance will decrease in a more or 
continuous manner to a depth of at 
100 kilometres. This region wc 
form the lower conducting layer 
the waveguide. Radio waves wc 
be injected into the earth-crust wj 
guide via an (aerial placed axially 
a vertical bore-hole reaching well i 
the unfractured granitic layer (fig 
1 ). 

Theoretical considerations indie 
that if the electrical resistances of 
different layers are (as expected, 


if the electrical resistance chan 
fairly abruptly at the junction betw< 
two layers, then the radio wiaves wo 
be propagated with very little 1< 
Losses of between ldB and 70dB 
1000 kilometres were quoted in 
original paper. Even the tap end 
this bracket would make undergroi 
radio communication feasible, but 
perimental verification of such resi 
will have to await the day when & 
bore-holes of the Mohole type can 
made fairly readily. 

Experimental work since then see 
to have been aimed at somewhat 1 
ambitious projects, in which some 
the advantages of earth-crust co 
munication could be obtained w 
aerials buried at distances of less tt 
a mile or so below the surface. 
K. H. Tsao and J. T. de Betti 
court of Raytheon Company, Mas 
chusetts, described how in their f 
experiments they had drilled holes 
depths up to about 1,000 metres 
several areas in the United States. 

A site in Cape Cod, Massachuse 
was selected for one experiment 
cause it seemed that there was a th 
overburden of rock that would p 
vent the radio waves breaking throi 



IS 



Unfractured granitic lay< 
(highly insulating) 
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the new LUX SQ-1220 
solid state stereo amplifier 
with an output of 100 watts 
r.m.s! 


. 


only $120. 


(With your Quad II stereo amplifier trade-in) 


The Lux Corporation is Japan’s leading manufacturer of high quality 
amplifiers and associated equipment; the sound systems used at 
the Tokyo Olympics were Lux . . . and Lux amplifiers are used by the 
extensive N.H.K. Broadcasting Network. The research division at Lux 
has been responsible for the development of many new electronic 
circuits which carry worldwide patents and are used 
exclusively in Lux high-fidelity amplifiers. 

Stereophonic amplifier design reaches its zenith in the incomparable 
Lux SQ-1220. This outstanding silicon transistor amplifier is rated 
at 50 watts R.M.S. into an 8 ohm speaker load in each channel. 
Frequency response is 10-50,000 Hz. plus or minus only 1 dB.I 
The circuit contains 40 transistors and diodes . . . separate bass and 
treble controls are provided for each channel as well as low and high 
filters, frequency selectors and provision for tape monitoring. 

Input sensitivit.es are as low as 1.8 mV. for tape heads and 2 mV. 
for magnetic cartridges. 

The external case of the SQ-1220 is hand-crafted from selected 
palisander veneer and has been designed to blend with contemporary 
or period decor. 

Examine the specifications of the Lux SQ-1220; compare them 
with any other stereophonic amplifier. Then listen to the audio 
excellence of the SQ-1220. And you'll know why music lovers all over 
the world are turning to Lux! 


SPECIFICATIONS OF THE LUX SQ-1220 


Power Amplifiers 

Output: 35 watts R.M.S. per channel into a 16 ohm load. 

50 watts .R.M.S. per channel into an 8 ohm load. 
Music power: 120 watts total into 8 ohm systems. 
Distortion: Within 0.1% at 30 watts R.M.S. into 16 ohms. 
Frequency response: 10-50.000 Hz. ± 1 dB. 

Input Impedance: 30 Kohm. 

Input sensitivity: 730 mV at 20 watts R.M.S. (16 ohms). 
Noise: Below 1 mV. 


Pre-amplifiers 

Frequency response: 10-35,000 Hz. ± 1 dB. 

Distortion: Within 0.1% (1V/1kHz.). 

Input sensitivity: Tape head (3% ips)-1.8 mV. 

Tape head (7V2 ips)-2 mV. 

Mag. p.u.-2 mV. (with p.u. trans. 0.2 mV.). 
Aux. 1-110 mV. 

Aux. 2-750 mV. 

Tape monitor-200 mV. 

Signal to noise: Tape and phono — 60 dB. Aux. — 75 dB. 

Tone control: Switchable at 200 Hz., 400 Hz., 2 kHz. and 4 kHz. 
Dimensions: I8V2" x 11" x 6V4". 


The price of the Lux SQ-1220 is only $350 including sales tax . . . and it’s excellent 
value when one considers the outstanding specification. Encel trade-in valuations are 
most attractive — the maximum cost of the Lux SQ-1220 will b*e only $190 with your 


Leak “Stereo 30”, Fisher 101 or Leak “Stereo 20“ (complete with Varislope pre-amplifier) 
as a trade-in. With your Quad II pre-amplifier and stereo power amplifiers as a trade-in 
the maximum you have to pay is $120! And it could well be even less! 

Trade-in prices quoted are for amplifiers in good condition and A’ 
working order. Prices quoted include sales tax. 



Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. Tel. 42 3762. 

Sydney Store: Ground Floor. 2SM Building. 

257 Clarence Street, Sydney, N.S.W. 2000. Tel. 29 45G3, 29 4564. 
Australia’s Greatest Hi-Fi Centre ‘Wholesalers ‘Trade ins accepted 
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SCOPE and MINISCOPE 

both operate on voltages from 
2.5 V. to 6.3 V. A.C. or D.C. or 
from 240 V. A.C. mains through 
a "National” Scope Transformer. 
Fitted with 6ft. 3-core flex and 3- 
pin mains plug $7.65. 


Both Deluxe and Mini- 

scope Irons are presented in 
reusable Plastic Pouch-Pack, and 
with a complete set of spare 
tips. Ideal for neat storage and 
easy portability. 


AUSTRALIAN & OVERSEAS AGENTS: 

Wm. J. McLELLAN & CO. PTY. LTD. 

THE CRESCENT, KINGSGROVE. 2208. N.S.W. 50 0111 

VICTORIA: 

I. R. H. GROUP SALES VICTORIA TASMANIA: W. P. MARTIN PTY. LTD. 

202 Bell Street, PRESTON. 480 1211 202 Argyle Street, HOBART. 


S. AUSTRALIA: COLLETT & CANT PTY. LTD. 
103 Halifax Street, ADELAIDE. 

N.Z.:H.W. CLARKE (N.2.) LIMITED ii 
42-46 Cable Street, WELLINGTON, C.3 

N.Z.: H. W. CLARKE (N.Z.) LIMITED 
10 Teed St., New Market, AUCKLAND, S.E.l 


W. AUSTRALIA: I. W. HOLMAN & CO. 

249 James Street, PERTH 

QUEENSLAND: K. H. DORE & SONS 
505-507 Boundary Street, BRISBANE 

ALSO TOWNSVILLE AND ROCKHAMPTON 


Please forward free illustrated literature and specifications 


AVAILABLE ALL ELECTRICAL TRADE SUPPLY HOUSES AND HARDWARE STORES 
THE FULL GUARANTEE APPLIES WHEN IRON IS USED WITH A NATIONAL TRANSFORMEI 


SPEED 

ONLY 5 to 6 seconds’ initial 
heating up time from cold, 
then practically instantaneous. 

in 

o> 

in 

& 

m 

ECONOMY 

Consumes current only whilst 
in use. Scope De Luxe performs 
all the functions of other irons 
from 40 to 150 WATTS. 

MINI WEIGHT 

X 

MINISCOPE—up to 75 WATTS. 

Scope De Luxe weighs only 3| 
ozs. complete. Miniscope 

D 

J 

LABOUR SAVING 

Fast warm-up — always ready, 
cuts wiping, retinning and filing 
of tips to a MINIMUM. 

GUARANTEED 

Fully guaranteed with time 
tested dependability. 

111 

n 

LJ 

00 

VERSATILITY 

Copes with all soldering jobs— 
from miniature components to 
large solder lugs. Can even be 
operated from a 6 voltcar battery 

CONTROL 

SAFETY 

low voltage operation. Heat 
sensitive components pro¬ 
tected. 

in 

LU 

n 

LESS MAINTENANCE 

Longer tip life. NO expensive 
heating elements to replace. 
Maintenance without special 
tools. Spare tips and elements 
readily available from your 
Scope Distributor. 

KJL 

0 

o 

w 

z 

§ 

Temperature control at your 
finger tips. Heat only when, 
where, and as much as needed. 

CONVENIENCE 

Ideal for those almost inacces¬ 
sible spots. No burning of 
adjacent insulation. 


I 1 I 1 LJ Li I ' 1 


Wm. J. McLellan & Co. Pty. Ltd. 

THE CRESCENT, KINGSGROVE, 2208. 
N.S.W. TELEPHONE 50 0111. 


Name . 

Address... .. 

My usual supplier is. 
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Lto the air. Drill holes about 150 
tetres deep were made into the 
*anitic rock about 1.6 kilometres 
part. It was found here that trans¬ 
ition was possible only at frequen- 
es below 7KHz; at higher frequen- 
es, excessive losses resulted from the 
ectrical resistance of the rock being 
wer than was desirable. The tests 
ere, however, considered to be suc- 
:ssful as far as investigations into ia 
>y-proof communication Jink were 
mcerned, and led to the development 
various instruments and techniques. 
Longer aerials and deeper holes 
sre tested at a site in Mineville, 
ew York, where two drill holes 
>proximately 1,000 metres in depth 
ovided a second 1.6KM-long test 
ith. This site was selected because 
ere were already deep holes in the 
ea. The losses in the rocks were 
wer at this site and transmissions 
frequencies up to about 50KHz 
ire found to be possible. 

Later geological surveys indicated 
at the only area in the United States 
lere the granitic rock bed is of the 
>v-loss type, geologically uniform 
d extensive in size is in the Black 
ver area of New York State. Here, 
o drill holes, one 200 metres deep 
d the other 700 metres deep, were 
illed 5000 metres 'apart. The much 
ver conductivity of the rock in this 
ia reduced the losses considerably 
d operation at frequencies up to 50- 
iz was possible, even though the 
th was three times longer than that 
the other two sites. 

The possibility of transmitting sig- 
Is from deep within a mountain 
s investigated in the Colorado area, 
long aerial was placed in a 700ft 
11 hole located 700ft below, and 
ral'lel to, the slope of the Cheyenne 
auntain (see figure 2). Here the 
nsmission was by what has been 
led the up-over-and-down mode, 
pals radiated by the aerial travelled 
through the mountain to the sur- 
e, and then along the ground to 
receiving stations, which were also 
the ground. These signals could 
picked up (at distances of up to 30 
es, at frequencies between 70 and 
)KHz. 

These limited tests seem to have 
Winced Mr Tsao and his colleague 
t communications over long dis- 
ces can be maintained from such 
ply buried aerials. It seems likely 
t higher frequencies might be reflec- 
by the ionosphere after leaving 
mountain, and so propagate over 
g distances /in much the same sort 
way as conventional high-frequency 
^es. Most of these deeply buried 
als would probably be used for 
it-to-point communication services, 
so the highly directional aerials 
i in conventional short-wave trans- 
sions could be used here to give 
i field strengths and long-distance 
ismission in one particular direc- 

i. 

hat some quite narrow waveguides 
r exist in certain parts of the earth’s 
it is dear from the paper given 
French scientists from the Uni- 
iity of Lille and by the Master of 
earch at the Institut Francais du 
ole. They have been conducting 
; on a geological waveguide they 
3 found near Paris. This is below 
towns of Pontoise, Meulan .and 
;sy, where there is a large layer 
►ypsuim that has been extracted by 
srground quarries for a long time. 


Faults in Microfilm Records Cause Concern 

In view of the widespread use of microfilm for the storage 
of records in archives, the discovery that some stored film 
has developed blemishes has caused considerable concern 
among users and film companies. This report from "Techni¬ 
cal News Bulletin ,/ published by the National Bureau ot 
Standards, in the U.S.A., tells of the investigations the N.B.S. 
is conducting into the nature of the problem and means to 
combat its effects. 

The discovery of aging blemishes on some microfilm has generated exten¬ 
sive research into the causes of blemishes both at N.B.S. and throughout 
the photographic industry. The objective of these studies is to obtain a clear 
understanding of the physics and chemistry of the reaction so that proper 
measures may be taken to prevent blemish formation. 

The investigations have followed four general lines: detailed statistical 
studies of the findings of about 100 Federal microfilm inspectors, extensive 
field investigations of processing and storage conditions, analytical studies of 
films and processing solutions, and accelerated aging tests under a large 
variety of conditions in the presence of various suspected causative agents. 

Research at N.B.S., at the Armed Forces Institute of Pathology, and at the 
Kodak research laboratories has led to the conclusions that biological 
mechanisms are not directly contributory. All findings thus far indicate the 
spot formation is a chemical process, and as usual in such cases, the proba¬ 
bility of reaction depends on many factors. These include the exposure and 
processing conditions as well as various aspects of film storage. 

In exposing and processing microfilm, N.B.S. recommends adherence to 
the current American Standards pertinent to microfilming, with minor 
exceptions. Processors should use the least density that will produce 
satisfactory results, rather than strive for a high density for appearance 
sake, as blemish formation is more likely on high density areas than on low 
density areas. Some evidence indicates that it is desirable to add 0.2 gram of 
potassium iodide to each litre of fixing solution not otherwise containing an 
equivalent amount of iodide ions. 

Processors should be careful to ensure that the film is thoroughly washed 
to remove chemicals remaining after processing, as failure to do so invites 
general fading reactions and spot formation. The efficient removal of water 
droplets before the drying operation, uniform drying, and general cleanliness 
are, of course, essential. Also, scratching the film should be avoided, not 
only because scratches are undesirable in themselves, but because blemishes 
form along scratches. 

Archival films should not be exposed to sulphur dioxide, hydrogen 
sulphide, peroxides, volatile bases such as ammonia, volatile acids such as 
acetic acid, engine exhaust gases, or gaseous industrial wastes. The fumes from 
turpentine, linseed oil, or drying paints containing such materials, should also 
be avoided in ipicrofilm storage areas. To eliminate the peroxide generated in 
paper cartons and to protect films from gases and vapours originating else¬ 
where, microfilms should be stored in sealed containers impermeable to per¬ 
oxides and other such vapours. 

For inactive storage, microfilm should be sealed in equilibrium with air 
at a relative humidity of 15 to 20 per cent at 50 to 60°F For active 
files, film should be sealed in equilibrium with air at a creative humidity 
of 30 to 35 per cent at 50 to 60°F. The storage temperature should not 
be permitted to exceed 70°F and it should be maintained between 50 and 
60°F where practicable. 

The probability of information loss can be very greatly reduced by 
making more than one microfilm copy and storing these copies in separate 
places. When additional security is desired, positive films should be retained, 
as no blemishes have been observed on the information areas of positive 
prints having dark characters on a nearly clear background. If only one film 
is to be retained in a permanent file, a positive copy appears to be the 
best choice if it will serve the intended purpose. □ 
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These quarries enable the scientists to 
get down to the natural waveguide 
with their transmitting and receiving 
equipment. The layer of gypsum is 
about 10 metres thick, and is of high 
electrical resistance. The layers above 
and below it have very low electrical 
resistance—just what is needed for a 
waveguide. 

Experimental tests have been made 
in the frequency band between 200Hz 
and 5KHz with a transmitter power 
of about 1KW. Transmissions have 
been established over distances of up 
to 4KM. Unfortunately, this gypsum 
layer is only 80 metres below the 
earth’s surface, and reflections from 
the surface, plus perturbations caused 
by the large number of existing quar¬ 
ries in the gypsum most of which 
have collapsed, gave results Which were 
not as good as might have been expec¬ 
ted. The French scientists hope some 
time in the future to get inside a deep 


insulating layer, using bore-holes. 
Just how important civilian earth- 
crust communications are likely to be 
in the future is very difficult to say 
at this time. They could amount to 
everything or nothing. 

EDITOR’S NOTE: We have pub¬ 
lished this story in view of its general 
interest level, but point out that at this 
stage the idea outlined is still only a 
theory which has not been proven in 
practice. Furthermore, while the sys¬ 
tem could superficially appear to have 
certain advantages, in fields such as 
data transmission and where secrecy 
is important, it would not be able to 
complete with microwave links and 
coaxial cables for large-scale communi¬ 
cations networks, because of the very 
low frequencies which would have to 
be used and the restricted bandwidth 
inherent to low-frequency trans¬ 
missions. Q 
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FOR ALL THE BEST IN SOUND 



N3I2I ALTOVOCE PORTABLE P.A. 
SYSTEM 



AMPLIFIERS—VALVE AND TRAN- 
SISTOR 6 WATT TO 200 WATTS 


COLUMN SPEAKERS 6 WATTS TO 
WATTS 






P.A. SPEAKERS FROM 12 WATTS TO 

50 WATTS MICROPHONES FOR ALL PURPOSES . 

PLUS ALL ACCESSORIES 

A MOST COMPLETE RANGE OF INDUSTRIAL AMPLIFIERS 
AND ACCESSORIES AVAILABLE EX STOCK AND 
OBTAINABLE FROM RADIO WHOLESALERS EVERYWHERE. 



RADIO MIKE FM RECEIVER 



Australian Agents 




PTY. LTD. 


MELBOURNE: 

608 COLLINS STREET, 61-2464 


SYDNEY: 

64 ALFRED STREET, MILSON'S POINT, 929-8066 


AGENTS 

Perth: H. J. McQUILLAN PTY. LTD.. 1017 Wellington Street, Perth 21-4821 

Brisbane: L. E. BOUGHEN & CO., 95 Central Avenue, Sherwood . . 79-2207 

Adelaide: K, FARMER SALES PTY. LTD., 286 Gilles Street, Adelaide. 23-6131 
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Hewlett-Packard 


TeiJiRtcft£ 

"Flying Clock" Visits Australia 


The Hewlett-Packard Company, of U.S.A., has again 
conducted a series of ''flying clock" experiments with their 
caesium-beam time standards (see "Electronics Australia", 
May, 1965 and February 1967). During this latest series of 
tests, which took place towards the end of 1967, Australia 
was visited for the first time. 


This was the fourth and by far 
ie m'ost extensive experiment of its 
pe conducted by the Hewlett-Packard 
requency and Time Division. 

The experiment extended over 41 
lys and the clocks jointly covered a 
-Dal of some 100,000 kilometres. Two 
ocks and three teams participated. 
y comparing with the Hewleft-Pack- 
d house standard at the beginning 
id end of the trip, the time 
fferences of these clacks at the end 
J the 41 days were found to be only 
7 and 3.5 microseconds. This corre- 
'onds to offsets of only 5 and 10 
irts in 10 1S in tlhe frequency stand- 
ds that actuate the clocks. The time 
^relations on the trip were made 
a net accuracy of about 0.1 micro- 
cond. 

The clocks were of a new igenera- 
m which included advances develop* 
l frorti past experience and by state- 
-the-art progress. The new clocks 
sre smaller than those used pre- 
ously and lighter by 70 pounds. Con- 
quently, it was simple for them to be 
insported in the regular passenger 
ats of commercial aircraft. 

The lighter weight and smaller size 
me about because the new clocks 
e an integrated combination of a 
unt-accumulating system and a ©aes- 
n beam frequency standard. In past 
perimemts the clock mechanism and 
jquency standard were not so inte- 
ated, although they were connected 
achieve the same end result. As in 
5 past, the clocks were com- 
led with a portable battery and 


multi-voltage power converter so that 
they could operate either without exter¬ 
nal power or from a variety of AC 
and DC power sources. 

The new clock also incorporated 
a digital type of frequency divider 
rather than the regenerative type used 
in the first two experiments. This new 
circuitry was first tried in last year’s 
experiment with good success and has 
been designed into the new time 
standard. 

Readers working in the atomic oscil¬ 
lator field are often interested in know¬ 
ing the method used to establish the 
operating frequency of the caesium 
standards used in the clocks. This ques¬ 
tion arises because, although the caes¬ 
ium standards are primary standards 
whose frequency depends on a funda¬ 
mental riatural phenomenon, one of 
the initial adjustments can affect this 
frequency. This adjustment is the 
strength of the magnetic field 
(“C” field) that surrounds the caesium 
beam. The “C” field has a nominal 
value but can be changed slightly to 
affect the 'transition frequency of the 
caesium atoms. 

In the experiment both clocks were 
initially phase-compared with the 
Hewlett-Packard house frequency 
standard (HPA3), one of the world’s 
most accurate standards. One clock had 
no offset from this standard, while the 
“C” field of the second clock was 
specifically adjusted to bring the 
frequency into closer agreement with 
the house standard (within the limits 
of measurements resolution, about 1-2 
parts in 10 18 ) 


Australian Stations Visited by Flying Clocks 

Comparison 


Location Facility Made 

Canberra Stadan Tracking Station T 

Melbourne Australian Army Design F 

Chippendale C.S.I.R.O. F 

Canberra MSFN Tracking Station T - F 

Canberra Mt. Stromlo Observatory T - F 

Melbourne Postmaster General Research Lab. T - F 


T Denotes Time Comparison. F Denotes Frequency Comparison. 


Considering the numerous on-load 
ings, off-loadings, plane rides (27 for 
one clock), car rides, hand portages, 
and cant portages, it can certainly be 
stated that the clocks proved them¬ 
selves to be rugged as well as one of 
the world’s highest^precision devices. 

By means of the trip, time and/or 
frequency were correlated lat 53 
installations. For the first time visits 
were made into eastern Europe where, 
in fact, the team visiting Prague was 
introduced to a new technique for 
clock synchronisation. The method was 
employed by Czech scientists during 
the Prague synchronisation to simul¬ 
taneously synchronise a dock in Pots¬ 
dam, Germany, 300KM distant. 

In essence, the method requires both 
plades to measure simultaneously the 
time interval between their clock pulses 
and a previously-designated sync pulse 
from a TV station. The method is not 
necessarily limited to the distance at 
which the two places can receive the 
same TV station, since relay links 
can be used for the transmission if 
desired. The method requires that a 
suitable propagation-time correction be 
applied, but this is readily done. 

EDITOR’S NOTE: The article from 
which this review is taken discusses 
Che relativistic effects on measure¬ 
ments which involve clocks in motion, 
and while space does not permit the 
reproduction in whole of this section 
of the article, we present a precis for 
the benefit of interested readers. 

In comparison between the stationary 
clock on the ground, and the flying 
clock, two effects have to be con¬ 
sidered gravitational and motional. 
The first effect or term is a gravi¬ 
tational time shift, since the 
flying clock is further from the earth. 
The second term is a time dilation 
produced as a result of the relative 
velocity between the clocks, in accord¬ 
ance with 'the theory of special rela¬ 
tivity. 

If the clock were in flight for 80 
hours <at a typical altitude and speed 
during the whole trip, the first term 
(gravitational) gives an elapsed tune 
difference of about phis 0.333 micro¬ 
seconds. The second term (time dila¬ 
tion) gives about minus 0.135 micro¬ 
seconds. The net difference is there¬ 
fore plus 0.198 microseconds (the plus 
sign meaning that the flying clock is 
ahead). This amount is some¬ 
what smaller than that which may be 
expected from random errors and drifts 
in the clock rates. □ 
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Plessey Tantalum 
Electrolytic Capacitors 

The biggest babies in the business 


Plessey tantalum capacitors 
offer the highest operating 
temperature, capacitance 
range and reliability with the 
smallest size in liquid and solid 
electrolyte types. 

Series A, E and K use liquid 
electrolyte whilst Series S are 
of solid electrolyte 
construction. In addition to high 
operating temperature, these 


capacitors also feature high 
stability, high capacitance/ 
volume ratio, extremely long 
shelf life, low leakage current, 
low inductance and 
hermetically sealed containers. 
Also available is a range of 
T.C.C. tantalum foil capacitors 
and a wide selection 
manufactured by P. R. Mallory 
& Co. Inc., U.S.A. 


Typical applications of 
tantalum capacitors are by¬ 
pass,-coupling and decoupling 
functions in low impedance 
circuits, R-C networks where 
low leakage ensures stable 
characteristics, also 
integrating and feed back * 
capacitors in servo control 
systems. 


Specifications 

Series A and S are approved to 
DEF5134-A1. In addition Series S 
comply to MIL-C-26655-2D for 
power factor, leakage and physical 
size. 


Series 

capacitance ,uF 
voltage (VWDC) 
temperature °C 
leakage ju A 


A 

50-750 

3-70 

-55 to +150 
>5 


E 

4-200 

3-70 

-55 to +85 
>.002 fi A//aF 


K 

1-20 

3-70 

-55 to +85 
>.005 ,uA//xF 


S 

0.1-330 

6-100 

-55 to +85 

>.01 /lA/juF 




Plessey Components 

Ducon Division Box2 PO Villawood NSW 216 c 
Telephone 72 0133 
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ARTIFICIAL INTELLIGENCE SYSTEMS 



but with strictly limited capacity 


What may well be the most exclusive fraternity of research 
scientists in the U.S. is exploring the staggering complex¬ 
ities of artificial-intelligence systems at universities on the 
East and West Coasts. The researchers' goal is the creation 
of automatons capable of performing useful tasks. 


artificial-intelligence systems differ 
•kedly from working industrial ro- 
} in that they are designed to learn 
to discriminate. Industrial mach- 
; are strictly materials handlers 
lack the capacity to make de- 
ms affecting their own actions. 

d the Massachusetts Institute cf 
hnology in Cambridge, Mass., Mar- 
L. Minsky, a professor of electrical 
ineering, is working on what he 
s to call a visually controlled 
ilpulator. In common with the 
dful of other pioneers in the field, 
sky generally avoids using the 
d “robot” because of its sensational 
nce-fiction implications. 

t the Stanford Research Institute 
Menlo Park, Calif., Charles A. 
en and Nils J. Nilsson are build- 
a free-wheeling research platform 
integrates available information- 
messing techniques into a single 
an with artificial intelligence. Next 
* in Palo Alto, John McCarthy, 
►rofessor in Stanford University’s 
puter science department, is as¬ 
hling hardware for an intelligent 
maton. Stanford researchers have 
i working in this field since 1963. 

hese are the only known U.S. 
ects along this line, but sources 
est there is a good deal of work 
g done “under commercial cover” 
behalf of Government and mili- 
agencies. The National Aeronau- 
and Space Administration, for 
is said to be interested in mtelli- 
automatons. 

insky’s work, a part of M.I.T/s 
met MAC (Machine Aided C6g- 
n), is underwritten by the Ad- 
ed Research Project Agency of 
Defense Department. His machine 
>ines an electronic eye, a com- 
*, and a mechanical arm. Minsky 
■ibes it simply as a project “to 
a robot that can orient itself 
le physical world and do some- 
: about things it sees.” 

t the only (activity his machine 
yet perform, he says, is stack- 
identical blocks. The machine’s 
ees the blocks, distinguishes them 
their background, and tells the 
•uter where they are. The com- 
-directed mechanical arm then 
them up and erects a tower- 
ale. 

xt on the agenda is the use of 
d blocks of different sizes so 
■obot can construct a houselike 
ure with an arched roof. To 


accomplish this, the machine will have 
to consider and answer the question: 
Will this block fit in this spot? 

In its present form, there is nothing 
about the robot to suggest a human 
appearance. Its eye, an image-dissector 
tube with 1,000 x 1,000 photosensi¬ 
tive points, selectively measures the 
amount of light in various parts of its 
field of view. The eye Minsky now 
uses is exposed until a predetermined 
photo-current level is reached. At that 
point, the eye tells the computer how 
long this exposure lasted, and the 
computer calculates the light level 
at the relevant spot. But a new eye, 
to be delivered soon, will have a pro¬ 
grammable signal-to-noise ratio and a 
dark-current cutoff, “so it won't spend a 
lot of time looking at a hole,” ex¬ 
plains Minsky. 

The mechanical arm now used on 
Minsky’s robot is rather primitive. It 
can move in three axes and has a 
two-finger grip. Engineers at Minsky’s 
laboratory are working on a new 
model with greater manoeuvrability. 
Also entering a new phase is the 


computer portion of the project. To 
supplement his Digital Equipment 
Corp. PDP-6 machine, Minsky is add¬ 
ing a core memory with a capacity of 
more than 260,000 40-bit words. 

Minsky concedes that his robot “is 
minimal in many respects.” The sys¬ 
tem is programmed to watch for line 
gradients. When it detects an inter¬ 
section, it puts this fact into its mem¬ 
ory land searches for another line 
until it constructs a picture cf a 
shape in its memory. 

A new approach now being pro¬ 
grammed begins with a coarse scan 
based on simple statistics, local colour 
combinations, textures, and the like, 
“It makes a simple topological ana¬ 
lysis,” says Minsky. “It finds boun¬ 
daries and has checks and balances 
to stop it from going down blind 
alleys.” 

In line for Minsky’s robot is a 
program treating objects in the ab¬ 
stract and recognising partly obscured 
objects as human beings do. But in 
no case will the system match or 
compare an object with a known des¬ 
cription or picture in its memory. 
“This would be disastrous in the case 
of occluded objects,” says Minsky. 

The robot starts with an abstract 
description of its environment, and 
the relations of objects to make 
hypotheses. “The hypothesis laid down 
has to be either confirmed or the 
machine must come up with a good 
excuse why it cannot be confirmed,” 

rf 


? ,~w 

% 



STEWING motor 


Diagram showing Standford Research Institute's automaton, scheduled 
for completion late last year. It differs markedly from the public con¬ 
ception of a robot. 
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When 

'Eveready' 

talks 

transistor 
life, the 
experts 
listen 

So strong for so long. 

That’s the ‘Eveready’ 
Battery promise. And 
‘Eveready’ Batteries don’t 
make promises they can’t 
keep. The experts know 
that. That’s why they listen. 
There’s the standard all¬ 
purpose silver label battery 
with long life for torches, 
toys and transistors at a 
popular price. For extra 
long life in transistors, toys 
and other continuous 
drain equipment, the 
premium red label battery 
outperforms all others. 
Stock and recommend 
‘Eveready’—the batteries 
that sell themselves. The 
only dry batteries 
advertised on TV. 
‘Eveready’ Batteries are so 
strong for so long. That’s a 
promise. 



BATTERIES Products of 



‘Eveready’ and ‘Union Carbide’ 
are registered trade marks. 

E896 
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LIGHT PROBE FOR THE BLIND 


An optical light probe developed in the U.S.A. by Dr Thomas 
R. Carver of Princeton University has been successfully used 
in teaching laboratory science to a blind student, and has 
enabled him to perform ordinary laboratory experiments, 
using conventional test equipment, without the assistance of 
a sighted partner. 


It was immediately obvious 
that most problems couild be 
solved by a small photoelectric 
light sensor which could focus 
at short object distances as a 
microscope, ait intermediate 
distances as a “flag” for mov¬ 
ing objects, and at infinity for 
certain optical experiments- It 
was also obvious that the read¬ 
out had to be an audio tone. 

The basic circuit, shown in 
diagram, consists of a two- 
transistor RC feedback oscilla¬ 
tor in which photoresistor R1 
acts as a bras resistor for 
transistor Q2. Variations in the 
light level reaching the photo¬ 
resistor produces a broad range of frequency change. Audio output is via a 
small magnetic earphone. 

Different optical functions are performed by a set of interchangeable 
lenses which can be attached to the main tube. One lens has a focal length 
of two inches and 'an object distance of infinity and is useful for general 
guidance and location functions. The second lens has a iin diameter and an 
object distance of about six inches in front of the lens and is useful in 
timing a moving object passing in front of the lens, as well as “reading” the 
explanatory diagrams on the blackboard and tracing wiring on a benchtop. 

The third lens has a short focal length and is used with a 5-power 
magnifier having an object distance only 3/8in from the first surface of the 
lens. This is used to scan an oscilloscope screen, locate fluid levels, and find 
punched holes in paper tape or cards. It is also useful in determining whether 
or not the equipment pilot lamps are lit. 

The fourth lens is similar to the third lens except that it contains a 
semi-reflecting beamsplitter at 45 degrees, between the lens and the photo¬ 
resistor, in order to provide axial self-illumination from an internal light 
bulb. This last lens is useful for reading fluid level in a conventional thermo¬ 
meter, and sensing the location of meter pointers. 

Because the oscillator operates reliably on 2.5 to 3V, but the tiny grain- 
of-wheat lamp operates at 1.25V, switch S2 is provided so as to connect 
only one cell to the lamp. With 225 mA/H batteries, operating life is about 
12 hours with the lamp in use, and about 5 days when the lamp is not used. 
Switch SI is provided to adjust the centre frequency of the oscillator to the 
ambient light which happens to be present in any particular area. (“Electronics 
World,” November, 1967.) B 



ys Minsky. “The whole system is 
lilt around confidence levels for 
rpotheses.” 

“We aren’t doing parallel process- 
g,” he states. “Rather it is sequential 
alysis based on hypotheses.” In solv- 
g problems, the system inspects the 
tire structure, recognises things from 
tall clues, and sets up hypotheses. 

“Our project doesn’t depend on the 
achine seeing the whole object, anv 
>re than a human being does,” 
insky says. “We do visual analysis, 
te machine makes a hypothesis, looks 
the scene for a while, and tries first 
e and then another alternative. It 
ns up and down through different 
rels of analysis.” 

Human processes aren’t consciously 
litated, the scientist notes, because 
irtulally nothing is known about 
man vision and visual analysis.” 

Working under a joint contract from 
> Air Force’s Rome Air Dervelop- 
mt Centre and A.R.P.A., Rosen and 
lsson of the Stanford Research 
ititute are building a “buggy”-mount- 
automaton. Affixed to the self- 
celled vehicle will be a televi- 
n camera, an optical range finder, 
tch sensors, and, eventually, retract- 
le arms. The buggy will be connected 
her by a cord or radio signal to a 
entific Data Systems 940 real-time 
nputer. 

Two independently driven wheels, 
ng electrical stepping motors with 
idback control, will power the buggy, 
nilar units will actuate the televi- 
n camera’s pan, tilt, and focus 
ictions as well as provide the rudi- 
ntary arms with several degrees of 
edom. Completion of the buggy is 
eduled for later this year. 

Rosen cautions, “Our main purpose 
;o make machines that do intelligent 
ags, not to replace humans, who also 
intelligent things and some unin- 
igent things.” What S.R.I. is after 
nediately is a “somewhat autono- 
us” machine that “trots around 
i does simple tasks,” Rosen says, 
t programming has proved difficult. 

5 project will try to combine pre- 
us computer experiments in intelli- 
ice, including chess and checkers 
ying, modelling of equations on 
nputers, pattern recognition, and 
nputer learning programs. 

ixperimentation will begin on a 
oratory floor where simple geomet- 
shapes will be placed. The buggy’s 
c will be to map the floor; as it 
:s around the area and detects 
ects, the computer would figure out 
at it saw from models in memory, 
go from one place to another it 
aid use another reference. 

tosen is not sure when, but the 
.1. researchers would like to bring 
buggy into the “real world” of 
building hallway. Here they could 
imiand it to go to room K-20, pick 
a waste basket, and carry it to room 
•0. The next command might be 
same with changed room numbers. 
:ognition of the specific rooms or 
ects would not be a programmed 
ction of the machine. It would have 
find them itself. “Can a dog do as 
1,” Rosen jokes. “We could replace 
jnail • oy, but it would be expens- 

Losen stresses that these would be 
anced taks for a simple auto¬ 


maton. “We’re getting into areas we 
don’t know well,” he says. “Nobody 
really knows today how to make a 
computer representation of the real 
world.” To program individual objects 
would “use too much computer 
memory.” 

To handle pattern recognition, an 
automaton’s computer must deal in 
abstractions. While a human conceives 
a chair without a detailed “program” 
of its structure and shape, “we barely 
know how to begin line drawings of 
things now,” Rosen says. He hopes 
automaton memories will eventually 
include an array of pattern recognition 
programs covering exploration analysis 
and tactics, “It’s difficult to inter¬ 
leave these into a hierarchy,” Rosen 
says. “Humans do it unconsciously. 
You don’t decide to walk in a series of 


commands, but with a computer it has 
to be planned sequentially.” 

The work of Stanford’s McCarthy 
is also being underwritten by A.R.P.A. 
Still in a formJative stage, his automa¬ 
ton project will eventually integrate a 
computer, an arm, and a television 
camera. 

McCarthy believes it’s possible to 
program abstractions with 64,000-word 
memories. He will not, however, elab¬ 
orate on this theory. Although com¬ 
puters “think” sequentially, he notes, 
they still react faster than a human 
mind. Furthermore, if the researchers 
ever need a faster-reacting computer, 
they’ll build a paralell simultaneous 
system, he says. “The problem isn’t 
the computer’s doing things slowly, but 
doing them at all.” “Electronics,” May 
1, 1967. B 
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5 MAGNIFICENTSTEREO TUNER/AMPLIFIERS FR0I\ 


For over two decades Sansui has been the leading Japanese manufacturer of high- 
quality stereo amplifiers ... and Sansui is now acknowledged as a leading 
international manufacturer. Over 75% of Sansui’s production sells rapidly on the 
world's export markets—proof of the acceptance of Sansui quality and reliability. 
Here are five leading models from the Sansui range. 
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MODEL 220—AM/FM STEREO TUNER/AMPLIFIER 

With 22 watts of music power, the 220 features a wide fre¬ 
quency range (35-20,000 Hz. ± 2 dB.), an input sensitivity of 
3 mV. for magnetic pick-ups as well as inputs for aux. and tape. 
AM desirable controls. Tuners include FM, AM and SW. 


MODEL 3000A—SOLID STATE STEREO TUNER/AMPLIFIER 

Rated at 130 watts, the Model 3000 is a “deluxe" solid state 
unit in every sense of the word. 97 transistors and diodes. 
Response is 20-20,000 Hz. ± IV 2 dB, FM, FM Multiplex and AM 
tuners. Highly sophisticated electronics are combined with 
functional control facilities. A superlative instrument. 


MODEL 1000A—AM/FM STEREO TUNER/AMPLIFIER 

This powerful Sansui tuner/amplifier (over 100 watts of music 
power) features the latest Nuvistor Cascode and PR 7591 power 
tubes. Frequency response is 20-20,000 Hz. ± 1 dB. 21 valves. 
FM and AM tuners. Every conceivable control and facility. 


MODEL AU-777-SOLID STATE STEREO CONTROL AMPLIFIER 

With total power output of 70 watts, the AU-777 features all¬ 
silicon transistors in main amplifier and a frequency response 
of 20-70,000 Hz. -4-0.5 dB., —1.5 dB. Sensitivity for magnetic 
cartridges is 2 mV., for tape heads 1.3 mV. Every desirable 
control facility. An ideal stereo amplifier for sound enthusiasts. 


MODEL 500A—AM/FM STEREO TUNER/AMPLIFIER 

Rated at 50 watts and with a frequency range of 20-20,000 Hz. 
± IV 2 dB., the 500A incorporates all desirable control features. 
Tuners include FM, FM Multiplex and AM. Input sensitivity is 
2.5 mV. for magnetic pick-ups. A highly sensitive quality instru¬ 
ment. 





































CIENTIFIC AND 
YDUSTRIAL NEWS 


ipua/N.G. P.T.T. extensions 

The Post and Telegraph Department of Papua and New 
nea has awarded a -period contract initially valued at 
5,000 to Philips Telecommunications of Australia Ltd. for 
supply of HF Independent Sideband (ISB) transmitting 
receiving equipment. The equipment, which will be manu- 
ured by Philips Telecommunication in Holland, will be 
i by the Department to extend and replace point-to-point 
otelephone and telegraph networks in Papua/New Guinea, 
v Britain, New Ireland, and other islands in the territory, 
or greater reliability, receiving, terminal and other low 
rer equipment is fully transistorised and built up of easily 
aceable units. The transmitters and receivers are chan- 
sed, that is, each Channel is served by a pre-tuned RF 
for each fixed frequency within the range 2-22MHz. 
antaneous local or remote frequency selection of up to 
e channels is possible by switching the appropriate unit 
or out of circuit. The output of each transmitter is 800 
ts or 1,000 watts depending on the mode of operation, 
h operation and tuning are very simple and can be 
usted to semi-skilled personnel. 

itomatic climate recording 

An automatic climate recording station that makes and 
rds over 82,500 climate measurements in three months’ 
:tended operation has been developed by Plessey Electronics 
he U.K. The station is self-contained and can monitor 
i information as rainfall, humidity, wind speed and 
otion, air, soil and water temperatures, barometric pressure, 
r radiation, and water level and flow. 

The new climatological station was introduced at the 
P Water for Peace Conference in Washington. It is 
gned to operate in a wide range of environmental conditions 
to withstand winds of up to 100 knots. It is supplied 
i complete system, with sensors, recorder, power supply, 
enson screens and the stayed aluminium mast that supports 
sensors. Among the range of accessories which can be 
died with the station are a wind-driven or mains-operated 
:le charger for the lead-acid batteries and heaters to keep 
rain gauge operative in freezing conditions. 

A family of stations has been designed to meet inter¬ 
nal requirements for remote hydrological and meteorological 
ons. The family includes hydrometeorological, climatological, 
sr level, water quality and recording rainfall stations, 
i may be arranged for automatic operation, the recorded 


data being telemetered to a control centre on demand. The 
heart of each station is the Plessey Hy-met recorder used 
in the Plessey oceanographic recording current meter. Further 
information about the equipment may be obtained from 
Plessey Automation and Electronics, 13-17 Botany Street, 
Redfern, N.S.W. 2016. 

Surveying with satellites 

A world-wide network of ballistic camera synchronisation 
systems, manufactured by Electronic Engineering Go., Santa 
Anna, California, U.S.A., is being applied by the U.S. Coast 
and Geodetic Survey to locate points on the earth’s surface 
with an unprecedented degree of accuracy. 

The system is actually a three-dimensional satellite tracking 
system. In use, identified high altitude satellites are photographed 
simultaneously against a star background from three or more 
locations on the earth’s surface. Any two station locations on 
the earth and the satellite position for a specific time form 
a plane triangle in space. By properly selecting station locations 
and satellites, a triangulation network of continental or 
intercontinental extent may be developed. The system is said 
to give data accurate to two parts per million. 

The synchronisation system provides the means to syn¬ 
chronise a time code generator with real time; synchronise 
the ballistic camera disc shutters with the time reference from 
the time code generator; program camera operation on paper 
tape; expose the fiduoial marks and camera identifying informa¬ 
tion; and produce a detailed record of specific sync and 
timing conditions on 18 channels of a chart recorder. (Electronic 
Engineering Co.’s agent in Australia is Jacoby, Mitchell 
and Co. Pty. Ltd., 469 Kent Street, Sydney.) 

Private communications system 

A $1 million contract to build Australia’s largest private 
telecommunications system, for a project to develop the iron 
ore fields in the north-west of Western Australia, has been 
awarded to Standard Telephones and Cables Pty. Ltd. The 
complex system, operating 24 hours a day, will link the mining 
areas of Mt. Newman with Port Hedland on the coast, and 
the trains carrying the ore on the 260-mile track between 
the two centres. 

The system, which is fully transistorised, will put executives 
and operatives at the mine and the port in instant communica¬ 
tion and enable them to talk to the train drivers over every 
part of the line. It will also keep them in touch with 


otoplot radars 

The Thames Estuary is exposed in 
detail by the Kelvin Hughes photo¬ 
plot radar aboard a tanker at anchor 
five miles to the east of Southend 
Pier in Essex, England. Clearly visible 
are the pier itself, Shoeburyness, the 
Isle of Grain and buoys marking 
navigation channels . Dark lines indi¬ 
cate tracks of vessels in the channel. 
Apart from its uses both ashore and 
aboard ship as a marine navigation 
aid, the system is also suitable as 
an aid for air navigation. It is being 
installed at the European Air Traffic 
Control Centre at Orly Airport, Paris, 
France, and at the London Air 
Traffic Control Centre at West Dray¬ 
ton. The photoplot radar is manu¬ 
factured by Kelvin Hughes, St. Clare 
House, Minories, London, E.C.3, 
England. 
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Princely Performer at a proletarian prim 


NEW 



SOLID STATE 
VOLT-OHM METER 


FEATURING 

□ FET input, 4 transistors, 1 diode. 

□ 4DC, 4AC voltage ranges IV to 1000V. 

□ Rugged polypropylene case with probe storage. 


□ Circuit board construction. 

□ Input Z 11 megohms on DC, 1 megohm AC. 

□ DC polarity reversing is in-built. 

□ Measures 0.1 ohm to 1000 megohms. 


FOR FULL PARTICULARS COMPLETE AND SEND THE COUPON 


^ WARBURTON FRANKI 


TO YOUR NEAREST WF OFFICE OR REPRESENTATI\ 


TO: WARBURTON FRANKI 

Please send me further details of the Heathkit 
Model 1M-17. 


AOELAIOE: 204 Flinders St. 5000. Ph. 23-3233. BRISBANE: 13 Chester St.. 
Fortitude Valley 4006. Ph. 51-5121. CANBERRA: P.O. Box 750, Canberra City 
2601. Ph. 48-0755. HOBART: Associated Agencies Pty. Ltd., 25-29 Barrack St. 
7000. Ph. 2-1841. LAUNCESTON: Associated Agencies Pty. Ltd., 212 York St. 
7250. Ph. 2-1318. MELBOURNE: 220 Park St., Sth. Melbourne 3205. Ph. 
69-0151. MOUNT GAMBIER: Crouch St. 5290. Ph. 2-3841. NEWCASTLE WEST: 
14 Wood St. 2302. Ph. 61-4077. PERTH: Henderson Instrument Co. Pty. Ltd.. 
309 Hay St., Subiaco 6008. Ph. 8-4131. SYDNEY: 307 Kent St. 2000. Ph. 
29-1111. WOLLONGONG: 136 Auburn St. 2500. Ph. 2-5444. 


NAME. 

ADDRESS 


PHONE. 

WF70/68 
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laintenance camps and vehicles as well as making available 
le P.M.G. network to any user of the system. Two high 
riority lines are included in the system: one interconnects 
le dispatchers at each end of the railroad, the other connects 
le senior executives at Port Hedland and Mt. Newman. 


Aicroelectronics development 

The British Ministry of Technology has placed a contract 
ith Elliott-Automation Microelectronics Ltd. to cover half the 
>st of an advanced microcircuit development program. This 
the first contract which the Ministry has placed with industry 
*der the “Microelectronics Production Technology” program, 
hich is aimed at providing support on a multi-million-pound 
ale for the vital British microelectronics industry. 

The development program will involve the design of 
oduction equipment for a new interconnection system for 
e tiny, but very complex microcircuit arrays which are now 
ung developed. The new process, known as the beam lead 
ohnique, will greatly speed the process of connecting leads 
the circuits, and provide increased reliability. 

The contract is in two parts. The first part covers a 
asibility study of the technique as applied to a range of 
rcuits associated with computer applications. The second part 
eludes the subsequent development of suitable production 
tuipment, the production of trial quantities of circuits, and 
;ld testing in a computer environment. Work on this new 
chnique is to start immediately at the company’s research 
tablishment in Glenrothes, Scotland, and it is expected that 
e company will be producing beam-lead single-chip large 
ray MOSTs by 1969. 


Iniversity TV 

One of the most advanced educational television stations 
the U.K. was inaugurated recently at Heriot-Watt University, 
will be used substantially to increase the effectiveness of 
liversity teaching and the strength of its many links with 
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\edicol photographer 



Swedish photographer Lennart Nelsson, who gained 
world fame with his pictures of the human foetus at 
various stages of development , is seen here with one 
of the specially adapted cameras he uses in his 
medical photography. Last year he produced a pic¬ 
torial essay on the eye 9 and has just completed another 
on the aorta. Now he has been commissioned to do 
iiece-by-piece projects on the whole human body. At 
present he is working on the nervous system. 


industry. The studio, like its experimental predecessor, Is equipped 
throughout with Marconi cameras and studio equipment. The 
system occupies an entire suite of rooms designed specially 
for the purpose. All facilities have been designed with colour 
TV as a definite future requirement. The connecting window 
from the control room into the studio is on the left-hand 
side of the control console to make the production team rely 
on the monitor pictures rather than looking through the window. 

The main studio is equipped with Marconi black and 
white closed circuit studio cameras type V322B, which are 



An array of picture monitors faces the comprehensive 
vision and sound console in the foreground. The con - 
ecting window into the studio can be seen on the left of 
the control position . 

completely automatic in operation and are fitted with integral 
electronic viewfinders. The telecine system in an adjoining 
room uses a single V322A camera which accepts pictures 
from either 16mm or 35mm film or from slides. Videotape 
recorders are included in the system, one of these being of 
broadcast quality. The studio is linked with lecture theatres, 
laboratories and staff rooms throughout the university. The 
distribution system also provides links to every department. 


Aircraft trouble prediction 

Aircraft integrated data systems (AIDS) are being used 
in some commercial jetliners to detect malfunctions in advance. 
Several kinds of AIDS are in use, but basically they all 
consist of a means of measuring and recording certain features 
of an aircraft’s performance. The measurements are fed into 
a computer—either aboard the aircraft or at a ground station 
—and compared with expected performance values. Deviations 
from the standard indicate trouble and pinpoint the source, 
enabling repairs to be made without disrupting service. 

Present AIDS for commercial aircraft monitor from 
about 30 to 50 different factors reflecting aircraft performance, 
such as engine vibrations, fuel flow, exhaust gas temperature 
and cabin pressure. A system being developed by Lockheed 
Aircraft Service Company in the U.S.A. for jumbo jets and 
SST transports will monitor and analyse in flight up to 1,000 
different features or parameters. 

A Lockheed system will watch over the U.S. Air Force’s 
C-54, said to be the world’s largest aircraft, when it makes 
its maiden flight this year. The system, known as MADAR— 
for Malfunction Detection, Analysis, and Recording—win take 
readings of 1,300 test points in the aircraft. MADAR will 
be able to tell the flight engineer where any trouble is located 
and whether replacement parts are aboard for in-flight repair. 
If not, the system will tell him the specific parts for which 
he should radio ahead for the next ground station to have 
ready. 


Country TV stations 

Television station GTS 4. Port Pirie, erected by Spencer 
Gulf Telecasters Ltd., was officially opened on March 1, 1968. 
It serves an area which has a population of 96^000 and includes 
Whyalla, Port Augusta and a number of other important centres 
in addition to Port Pirie. Initially it will broadcast for 30 
hours a week, going on the air each evening at 6 o’clock. 

GTS 4 is one of six provincial stations which Electronic 
Industries Ltd. helped to sponsor and in which it holds the 
maximum interest permissible under the Broadcasting Control 
Act. Five of these stations are already in operation including 
GSW 9, Albany, which also opened in March. Albany receives 
its programs by relay from BTW 3. Bunbury. The sixth station 
is BKN 7, Broken Hill, which is scheduled to commence broad¬ 
casting early in the second half of 1968. 
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PLESSEY 


Mini-fi 


Specifications 


Twin cone tweeter 

5" diameter 

9,300 gauss gap flux density 
18,600 maxwell total flux 
Frequency response 4,000Hz-19,000Hz ±6db 
Voice coil diameter 3 /4" 

Voice coil impedance 8 ohms at 4,000Hz 


Pneumatic suspension woofer 

6-9/16" diameter 

12,000 gauss gap flux density 

60,000 maxwell total flux 

Free air resonance nominal 30Fte 

Top frequency cut-off 5,000Hz (roll-off slope 20db 

Voice coil diameter 1" 

Voice coil impedance 8 ohms at 400Hz 


Mini-fi system 

Frequency response 38Hz-19,000Hz 
±6db (anechoic response with a 
solid state amplifier providing 6db 
of bass boost at 100Hz) 

Cross-over frequency 5,000Hz 
Power handling capacity 15 Watts RMS 
Physical dimensions 14" high x 
8" wide x 8" deep 
Finish oil rubbed teak 
Construction V 2 " veneered plywood 
(Totally filled with pure teased 
vegetable fibre absorbent material, 
creating approximately isothermal internal 
Net weight when packed IIV 2 lbs. 



per octave) 



conditions) 


combines 
two great 
speakers 
for brilliant 
highs - 
and 

full bass 
response 


If you like hi-fi you’ll like Mini-1 
This is the system with unmatche 
good looks and matchless sound- 
in any company! 

You’ll be thrilled with the brillianc 
and sparkle—the rich, deep bas 
You’ll be impressed with the tect 
nical specs, too. Check the detai 
—the Mini-fi tweeter/woofer con 
bination compliments the very be* 
component systems. 

Designed and manufactured in Aus 
tralia by Rola as a complete systen 
Mini-fi is crafted and individual! 
tested to the highest standards b< 
fore shipping to your quality audi 
dealer. Listen to Mini-fi at yoi 
earliest opportunity—it’s a fin 
system to own and enjoy. 

® Registered trade mark 


Please send me a copy of the free Mint 
folder and details 



Plessey Components 

Rola Division The Boulevard 
Richmond Victoria3121 Telephone42 3921 

NSW PlesseyComponents Rola Division PO Box 9 Villawood 2163Telephone 72 0133 


Name — 
Address. 


AC 
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Electronic paint curing 

Faster and more economical produc¬ 
tion of pre-coated sheet and strip mater¬ 
ials including metals, hardboard and ply¬ 
wood, is promised by a new electron-beam 
curing process for paints and lacquers 
developed and patented by Tube Invest¬ 
ments Research Laboratories, Cambridge, 
England. The process uses a beam of 
electrons from a 250KV generator to cure 
suitable organic paint coatings with re¬ 
markable speed. The equipment is com¬ 
pact, since the material to be treated 
simply has to pass under the beam, and 
the conventional long curing oven is not 
required. The base material is unaffected 
because high temperatures are not 
involved. 

ITU study low-cost TV 

The International Radio Consultative 
Committee (C.C.I.R.), one of the four 
permanent organs of the International 
Telecommunication Union (ITU), has 
been asked to draw up specifications for 
one or more types of low-cost television 
receiver suitable for mass-production and 
suited to the needs of countries where 
for economic, geographical or technical 
reasons the number of television receivers 
available is inadequate. 

This has been submitted to the C.C.I.R. 
at the request of UNESCO and the 
Economic Commission for Africa, which 
discussed the question of low-cost tele¬ 
vision receivers at a session held in Lagos 
in February, 1967. The question of low- 
cost receivers is already on the agenda of 
the forthcoming meeting of C.C.I.R. Study 
Group XI due to meet in Palma, Majorca, 
from April 20 to May 10, 1968. A similar 
study on low-cost sound broadcast receiv¬ 
ers was carried out in 1959 and led to 
the publication of specifications for such 
receivers. 

Telex to Indonesia 

The Overseas Telecommunications 
Commission (Australia) has opened a 
telex service to Indonesia, to operate dur¬ 
ing the hours of 11 a.m. to 7 p.m., 
Mondays to Saturdays inclusive. It should 
be of considerable assistance to business 
organisatiohs, particularly those develop¬ 
ing trade between the two countries. 
Australia, through O.T.C., now has telex 
links with 114 countries and places 
throughout the world. 

Pick-up control for blind 

At a recent exhibition in London, the 
Royal Institute for the Blind displayed 
a new fitment which makes it very much 
easier for blind people to use a record- 
player. It is a pick-up control which, 
simply by turning a knob, lifts and low¬ 
ers the stylus pneumatically so that the 
record cannot be damaged and any part 
of it can be located very accurately by 
touch alone. The control has tiny metal 
studs which are counted by running a 
finger along them to reach the groove 
required. 

Radio for ''Puffing Billy" 

The vintage “Puffing Billy” on the 
historic Belgrave to Emerald railway in 
Victoria has just been equipped with a 
VHF radio telephone system donated by 
Standard Telephones and Cables Pty. Ltd. 
The new system will provide continuous 
communication between the Puffing Billy 
Preservation Society’s working head¬ 


quarters at Belgrave and two trains, also 
with a track motor trolley. The base 
station has been located in the building 
on the Belgrave platform with the aerial 
on a mast above the roof gable. 

All four train vans and the track motor 
trolley have been fitted with aerials, power 
facilities and mounting brackets so that 
the three mobile radio telephone sets may 
be moved from vehicle to vehicle as 
required. The base station is powered 
directly from the mains, but the four 
mobile stations operate from 12-volt 
batteries. In the track trolley, the engine 
bat f ery meets this requirement; but in the 
train vans portable batteries are needed 
with overnight recharing facilities at 
Belgrave. The batteries were donated to 
the society by Swanston Battery Service, 
of Melbourne. 
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Police UHF radio 



A policeman in London, Eng - 
land, trying out a new pocket 
radio-telephone which operates on 
a secret UHF band. Designed and 
made by Pye Telecommunications 
of Cambridge, England, the 
,, Pocketphone ,> is claimed to give 
high quality communications at a 
range of from two to five miles. 
Police can maintain contact with 
their stations, but unauthorised 
persons are unable to overhear the 
conversations . 


Metric papers and print 

British papermakers and printers have 
agreed on changes to metric standards 
by December, 1970, and are taking the 
first steps early this year. The change 
will not simply entail the conversion of 
traditional British units to metric, but will 
involve the adoption of metric standards 
used dn other countries or accepted prac¬ 
tices where no standards exist. 

The metric method of expressing sub¬ 
stance of paper (grams per sq. metre) 
will replace the present method of express¬ 
ing them in pounds per ream. Besides 
being simple, it has the advantage that 
no calculations are necessary to compare 
the substances of papers of different sizes. 
All paper and board will be calculated 
and invoiced in metric weights; price 
quotations will be per kilogram. The use 
of ISO metric paper sizes is to be 
extended throughout the Government Ser¬ 
vices and will reduce to less than a 
dozen the 30 to 40 traditional paper sizes 
in common use at present. 

The printing industry has already recom¬ 
mended a preferred range of printing 
machine sizes for ISO paper sizes, and 
it is expected that new machines will be 
designed accordingly. There is no universal 
international system of typographical 
measurement, but a British Standards 
Institution committee is studying the pro¬ 
blem, and it may well prove that a new, 
logical metric system of expressing typo¬ 
graphic dimensions can be developed and 
recommended for filmsetting. For the 
time being, however, there is no likelihood 
of change. 

Compact 1C memory 

Honeywell’s Computer Control Division 
has introduced a family of 500-600 nano¬ 
second core memories which are said to 
be the first to have all the electronic 
functions performed with integrated cir¬ 
cuits, including sensing and direct drive 
of selection lines. The new ICM-500 
memory system is designed for use as 
main or auxiliary memory within standard 
or customer digital systems*. 

The system has a 600nS full cycle time 
and an access time of less than 500nS 
in standard production units. However, 
special units are available with full-cycle 
times of 500nS. The ICM-500 offers 
capacities from 4,096 to 32,768 words. 
High performance is a chieved by using 
conventional cores, TTL logic circuits and 
a Honeywell integrated circuit which 
replaces a number of discrete transformers 
and transistors. The IC performs both 
current switching and logic functions for 
the system. In a typical 8,192-word cap¬ 
acity memory of 24 bit words, 112 flat 
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Modular pulse generator 





A new pulse generator, 

AIM System 6, which will de¬ 
liver a succession of stable 
pulses of any shape at frequen¬ 
cies between 10MHz and .001- 
Hz (one pulse every 16 minutes) 
has been developed by Aim 
Electronics Ltd., Cambridge, 

England. The generator com¬ 
prises four basic modules; an 
oscillator used as a clock; a 
pulse width delay unit; a power 
amplifier which can vary the 
rise time or the fall time; and 
a high speed pulse power amplifier. These 
modules may be interconnected in dif¬ 
ferent ways to produce almost any single 
or complex pulse form which can be de¬ 
livered as a synchronised or a gated pulse. 
A single pulse or FM pulses can also be 
produced by the system. 

The pulse power amplifier provides 20V 
pulses and a 5nS rise and fall times. These 
pulses can be controlled so that they 
occur at any amplitude up to 10V on 
either side of zero — an output attenuator 


can reduce the amplitude to 2mV. An¬ 
other module varies the rise time or the 
fall time between 20 seconds and 20nS. 
Two clock modules can be used in cascade 
to produce a pulse or bursts of pulses 
at intervals up to two days. Pulse widths 
can be varied from 25nS to one second. 
A DC trigger circuit is incorporated 
which is sufficiently stable to initiate a 
25nS pulse from a sinewave of 15 minutes’ 
duration. 
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MODEL 


MS 


MODEL 


SHOT# 


Measurement Ranges. 

DC voltage: 0.3V 3V 12V 30V 120V 300V • 100k O/V 
1.2kV 6kV 30kV (with probe) • 16.6k n/V 
DC current: 12^A 0.3mA 3mA 30mA 300mA 
1.2A 12A - 300mV 

AC voltage: 3V 12V 30V 120V 300V 1.2kV-5kn/V 

AC current: 1.2A 12A 

Resistance: Rane • XI X10 X100 X10K 

Midscale ■ 40S 2 400a 4ka 400ka 
Maximum - 5k a 50k a 500ka 50Mn 
Volume level: -17 ~ + 63dB 
Accuracy. Within ±3% (10% for 6kV and above) 
fsd for DC voltage. 

Within ±3% fsd for DC current. 

Within ±4% fsd for AC voltage. 

Within ±4% fsd for AC current. 

Within ±3% of scale length for resistance. 
Frequency coverage. 

50Hz • 100kHz for AC 30V and be!ow(±3%) 
10kHz for other AC voltage ranges. 
Batteries. Four 1.5V (UM-3) and one 1.5V (UM-2) dry 
cells. 


Measurement Rranges. 

DC voltage: 0.25V IV 2.5V 10V 50V 250V 1000V 
(20kn/V) 

AC voltage. 1.5V 10V 50V 250V 1000V (8k n/V) 
DC current: 0.05mA 2.5mA 250mA (250mV) 
Resistance: Range -XI X100R X1000R X10000R 
Midscale -25Q 2.5ka 25k a 250k a 
Maximum -3ka 300ka 3Mn 30Ma 
Minimum 0.5n 50a 500a 5ka 
Load voltage: 1.5V 1.5V 1.5V 

Load current: 60mA 600/<A 60//A 

Volume level: -15 ~ +5dB for AC 1.5V range 

0 ~ +22dB for AC 10 volt range and up 
to +62dB 

Allowance. ±3% f. s. d. for DC voltage & current 
±4% f. s. d. for AC voltage (±6% for 

1.5V range) 

±3% of scale length for resistance 
Batteries. One each 1.5V (UM-3) and 22.5V (BL-015) 
dry cells. 


The reason: performance, durability, versatility and ease of use — 
and that’s what's in, in every Sanwa tester. 

Sanwa Electric manufactures and supplies more than 80 percent 
of all Japanese tester demand. Overseas, Sanwa testers are used 
in over 90 countries. In Australia, they are available through 
Warburton Franki Limited. 

Here’re two of the new Sanwa multitesters that are fast becom¬ 
ing popular with engineers around the world. 


For an immediate order or a technical inquiry, contact Sanwa’s sole distributor: 


.SANWA EtlCTRIt 

INSTRUMENT co., ltd. 

Dempa Bldg., 2-chome, Sotokanda, Chiyoda-ku. Tokyo. Japan. Cable: "SANWAMFTER TOKYO" 




WARBURTON FRANKI LIMITED 

Sydney, Adelaide, Brisbane, Melbourne 
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packs perform the functions formerly 
requiring over 2,000 discrete components. 

All active circuitry is mounted on 
modular plug-in cards and all signal 
patterns associated with a specific data 
bit are limited to a single plane for 
orderly modularity and ease of mainten¬ 
ance. In addition, a pluggable core stack 
simplifies system maintenance and facili¬ 
tates expansion of storage capacity. 
Further details may be obtained from 
Honeywell Pty. Ltd., 55 Macquarie Street, 
Sydney, N.S.W. 2000. 

New portable telephone 

A new portable telephone in which all 
the necessary equipment is incorporated 
in the handset has been produced by 
Standard Telephones and Cables Pty. Ltd. 
The instrument, the Stanofone, is compact 
and strong enough to make it suitable 
for field use where it is necessary to 
keep in communication with a central 
office or distant control. The telephone 
operates from three small readily available 
torch cells housed in the handset. 

The Stanophone is said to give clear 
and distinct speech over landlines up 
to 20 miles. It uses a pair of wires or 
a single wire and earth; connections are 
made by means of spring-loaded terminals. 
Calling is by an inductive “howl” in the 
receiver. The speech circuit is completed 
by pressing a button under the operator’s 
thumb. Moulded in plastic, the Stanophone 
is available from STC dealers throughout 
Australia. 


iiittiniiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiititiiiKiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiftiiiiiiiiiiiiii 


Hot air blower 



A wide range of industrial applications 
are visualised by the makers for a new 
design of portable hot air blower, called 
the Major Heat Gun, and manufactured 
by Storewide Spectaculars. 138 Willoughby 
Road, Crow’s Nest, N.S.W., 2065. The 
device plugs into an ordinary main supply 
socket and delivers hot air at velocities 
up to 2,000ft/min., with a corresponding 
rate of 24 cu. ft./min., at temperatures up 
to 1,000 degrees F. 

One of the applications envisaged for 
the unit in the electronics industry is in 
the field of heat shrinkable insulation 
plastics. These protective materials are 
supplied in expanded form, for slipping 
over terminals, cables, metal casing and 
irregular shaped objects, and when heated 
for a few minutes, shrink over the items to 
be insulated to make a firm fitting. 

The Major Heat Gun can also be used 
to soften, form, mould, patch, and, in 
some cases, weld plastics; soften old paint 
for removal; remove old veneers applied 
with hot animal glue. The price in Aus¬ 
tralia and New Zealand is quoted as 
$58 posted. 


Pipeline communication 

A 1,050-mile pipeline to bring oil pro¬ 
ducts directly from Africa’s east coast to 
Ndola in Zambia is to have a complete 
short-wave communication system supplied 
by The Marconi Company. The system 
will cover the whole length of the pipe¬ 
line from Dar-es-Salaam in Tanzania, 
where the oil is unloaded from tankers, 
to Ndola. The communication system will 
interconnect four pumping stations and 
two terminal stations along the pipeline 
providing -speech and teleprinter links. 

One feature of the link is the simplicity 
of operation and maintenance or the 
equipment. There are no tuning controls— 
all frequencies are switch selected allowing 
relatively unskilled personnel to control 
the system. Effective 24-hour communica¬ 
tion is expected to be achieved through 
the use of an aerial system which consists 
of log periodic arrays at each end of the 
line, with broadband dipoles at the inter¬ 
mediate points. Marconi H-1000 wideband 
lKW transmitters and Canadian Marconi 
HF receivers type XH13A will be used. 

Space problems 

A “super-computer,” said to be the 
fastest and largest computer ever put into 
operation, has begun work on the pro¬ 
blems of space exploration. International 
Business Machines Corporation has 
announced that the IBM Model 91 is 
now in full operation at the Goddard 
Space Flight Centre of the National Aero¬ 
nautics and Space Administration (NASA) 
in Maryland, u.S.A. 

NASA will use the computer for calcu¬ 
lations about the inner workings jof the 
universe — the precise structure and 
environment of the earth, the evolution 
of our solar system, stars and galaxies. 
It will probe the mysteries of the earth’s 
magnetic field, high and low energy 
particles, micrometeorites, solar physics 
and astronomy. Mathematical models of 
star dusters will be built inside the com¬ 
puter. Their expansion and collapse, even 
the evaporation of stars, over the centuries, 
will be compressed into hours and studied 
by the computer for clues as to their 
evolution. 

The Model 91 has a maximum rate 
of 16.6 million additions per second, and 
a subdivided memory in which two million 
characters or four million digits can be 
held in arrays of magnetic cores. Esti¬ 
mates are that each day the computer 
will solve more than a thousand problems 
involving about 200,000 million calcula¬ 
tions. 

A.B.C. appointment 

The Postmaster-General has announced 
the appointment of Mr J. T. Reid, of 
Victoria, as vice-chairman of the Aus¬ 
tralian Broadcasting Commission in suc¬ 
cession to Mr E. K. Dawes, C.M.G. Mr 
Reid, who has been a Commissioner since 
1961, (has had wide experience of Austra¬ 
lian business conditions and has travelled 
extensively within the Commonwealth and 
overseas. 

Crystal controlled watch 

The Horological Electronic Centre, a 
co-operative research organisation of the 
Swiss watch industry, has announced the 
prototype of a wristwatch timed by an 
electronic quartz crystal control. Crystals 
are used to control the accuracy of larger 
clocks, but this is believed to be the first 
time that the technique has been applied 
successfully to a wristwatch. 

The breakthrough has been made pos¬ 
sible by the scaling-down to watch size 
of a quartz crystal and by the develop¬ 
ment of special integrated circuits com¬ 
bining extremely low power consumption 
with radically reduced dimensions. The 
watch is stated to be 10 times more 
accurate than the current record holder 
in its category. It is claimed to vary less 
than 30 seconds in a year. 9 


PLAN 

YOUR 

FUTURE 

CHOOSE a career in the field of 
ELECTRONICS* — the Nation's most 
progressive and fastest expanding 
industry. 

•Jf* Advancement in this modern 
science demands technical 
ability, a sound knowledge of 
basic principles and applica¬ 
tions. 

YOU can master the subject by 
training at the MARCONI SCHOOL 
and be ready to grasp the oppor¬ 
tunities that occur in the three 

fundamental branches of Radio¬ 

technology. 

KNOW 

WHERE 

YOU'RE 

GOING 

A = APPLIED SERVICING 

Comprehensive training in the main¬ 
tenance and repair of radio and 

television receivers offers substan¬ 
tial rewards to competent techni¬ 
cians. Marconi School training covers 
all aspects of radio and television 
receiver circuit applications, prac¬ 
tical exercises in fault finding and 
alignment procedures. 

B = BROADCASTING 
A thorough and practical grounding 
is available to students in broad¬ 
casting transmitter performance 
standards and maintenance tech¬ 
niques, with individual instruction 
in station operation and studio con¬ 
trol and testing. 

C = COMMUNICATIONS 
Combines all the foregoing, together 
with radio aids to navigation, mobile 
telephony, marine service applica¬ 
tion and international wireless tele¬ 
graph regulations, qualifying the suc¬ 
cessful student for the Common¬ 
wealth Government Certificate of 
Proficiency and the Marconi School 
Diploma in Radiotechnology. 

Classes are conducted at 

21 Pier Street, Sydney 

(at the foot of Goulburn Street). 

Daily.- 9.30 a.m. to 4.30 p.m. 

Evenings: 6 p.m. to 8.30 p.m. 
or by Home-Study Courses (except 
practical instruction on equipment). 

... STUDY 
I NOW 

enrolments *** 
close 3rd June *** 

1968. Send for training 

syllabus. There is no obligation?**^ 


NAME . 

ADDRESS 


the MARCONI SCHOOL of 
wireless 

G.P.0. Bax 2516, Sydney 

A Service ef Amalgamate* Wireless (Australasia) Ltd. 
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THE 1967 ALL-WAVE SEVEN RECEIVER 

Modified For Converters 


Since we presented the series of 1967 All-wave Receivers, we have been asked if 
this unit could be adapted for use with both HF and VHF converters, particularly for 
the amateur bands. The answer is yes, and, by dropping the highest frequency tuning 
range, we have substituted a tunable IF range, which tunes from $-6MHz. 


By Ian Pogson 



The series of All-Wave Receivers 
which we described during the latter 
half of 1967 appears to have met a 
definite need for this type of receiver. 
As a result of this series, we have been 
asked if it would be possible to modify 
the front end so that converters could 
be fed into it. 

This is indeed possible and we have 
modified the original prototype in the 
seven valve form. The modification 
could be applied to the smaller ver¬ 
sions but this is not recommended. 
The idea of using converters in front 
of an existing receiver is to improve 
the overall performance, particularly 
as regards frequency stability and tun¬ 
ing rate. The 1967 All-Wave Seven 
has the oscillators voltage stabilised, 
whereas the earlier versions did not. 

Once the receiver is modified, it be¬ 
comes the “tunable IF” for the conver¬ 
ter. The questions which we had to 
resolve were, what frequency and tun¬ 
ing: width should we adopt and which 
existing range would have to be 
sacrificed to make way for the new 
range? 

After careful consideration, a fre¬ 
quency around 5MHz appeared to be 
most suitable. Also, after weighing the 
pros and cons between a tuning range 
of 500KHz and l,000KHz, we settled 
for the latter. This still gives quite a 
good tuning rate, with a compromise 
between the needs for converters for 
the HF amateur bands and those for 
the VHF amateur bands. In actual 
fact, for the 14MHz band, only 350 
KHz will be used, with 450KHz for 
the 21 MHz band. On the other hand, 
to cover the 28MHz band fully, a 
range of 1.7MHz is needed. Further, 
on the 52MHz and 144MHz bands, 


even wider coverage is needed. More 
will be said about these problems later 
on. 

From all this, you will gather that 
the new tunable IF is to be from 
5MHz to 6MHz. This takes us to the 
next decision to be made, regarding 
the band to be replaced. We reasoned 
this way. The converters are normally 
used for the higher frequencies and, 
since the performance of the highest 
frequency range on the receiver leaves 
something to be desired regarding tun¬ 
ing rate and stability, this seemed to 
be the obvious band to drop. 

And so we have arrived at the point 
where the 14-30MHz range will be 
replaced with the new 5-fMHz range. 
As there would be an overlap of 
coverage by the new range and the 
existing 5-14MHz range, we decided 
that the latter could be moved up to 
advantage. By starting at 6MHz, we 
are able to extend the top end by one 
MHz, to 15 MHz. 

As they are switched, the order of 
the bands is not completely logical. 
The BC and 1.6-5.0MHz ranges are in 
order but the next range is 6-15MHz 
and then we drop back to 5-6MHz for 
the fourth position. However, we have 
elected to leave it this way, as it 
makes the job of converting existing 
receivers so much easier. 

Having settled for the tunable IF, 
another question had to be resolved. 
Would we double convert the new 
range and so keep the fine tuning 
feature? This seemed desirable but not 
essential. After looking carefully at 
the problem, we found that it was diffi¬ 
cult to avoid a strong spurious 
response which fell in the 5-6MHz 
range, when using double conversion. 


A s the tuning rate would be adequate 
for tuning SSB signals, without the 
fine tuning facility, we decided to use 
single conversion. 

The method used to achieve the rela¬ 
tively small tuning range of 5-6MHz, 
while retaining the 10-415pF variable 
capacitor, is a combination of series 
and shunt capacitors in the tuned cir¬ 
cuit. The series capacitor i s 136pF 
and the shunt capacitor is 150pF, in 
both the aerial and oscillator tuned 
circuits. These are shown on the cir¬ 
cuit diagram. 

For readers who have already built 
the 1967 All-Wave Seven and wish to 
make the change, this can be done 
quite readily. Before moving along 
with further details of the new version 
of this receiver, we will deal with the 
changes to be made to the original. 

The two high-frequency coils are re¬ 
moved and the new coils, according to 
the details in the panel, are substituted. 
Reference to the circuit will show what 
components have to be changed. A 
3.3pF ceramic capacitor is added for 
injection from the oscillator into the 
mixer. 

You will also notice that the aerial 
coil for the original 5-14MHz range, 
has to have another seven turns re¬ 
moved from the primary winding, 
leaving 15 turns. Thi s is necessary to 
a'lilow the coil to be tuned over the 
new range, 6-15MHz. 

The dial scale will have to be 
changed for the two highest frequency 
ranges. If desired, photographic copies 
can be obtained through our Informa¬ 
tion Service, at 50c each. If you have 
an engraved panel, then these two 
ranges will not be correct but there is 
little that can be done, short of replac¬ 
ing the front panel. 

Having made the above changes, the 
two ranges concerned need to be 
aligned and the job is complete. Having 
covered this aspect of the project for 
those who have only to make these 
changes, let us return to the main story 
again. 

The new version of this receiver is 
built on the same chassis as the 1967 
All-Wave Seven. All other metal work 
will also be suitable EXCEPT the 
front panel. The only difference is in 
the engraving for the wave-change 
switch but this point should be 
watched. 

We can now turn our attention to 
the circuit details. The first stage uses 
a 6BL8, the pentode section as the 
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CE-301 


CE-4 


CE-520 


Hear and see the interior as well 
as the exterior of Chrysler 

CE-510 


CE-2 


CE- 

508 


/ 

CE-102 


CE-530 


CE-509 


CE-503 


CE-3 


CE-103 


Anyone who hears a remarkable Hi Fi system would naturally wish to ascertain what produces 
the true natural low tones and the natural high tones. Peek inside and check the mechanism. 

You will find Chrysler Hi-Fi system meets the requirements of distortion free sine waves from 
40 c/s to 20,000 c/s; the flat frequency response in the midrange unit which is most essential 
in fine Hi Fi reproduction is between 100 —15,000 c/s; and also powerful magnetic circuit for 
transient characteristics. 

Even in relatively small bookshelf type speakers the acoustic suspension system can reproduce 
ample forceful sounds compliant to original sounds that will astound the listener. 


You can buy them at 

RADIO PARTS PTY. LTD. in Australia. 

Head office: 562 Spencer Street, Melbourne. 

Telephone orders: 30 2224 


© CHRYSLER 


★Free catalog on request 
No.10-1. 2-CHOME, SASAZUKA, SHIBUYA-KU. TOKYO 


ELECTRIC CO., LTD. 

IN JAPAN 
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mixer, with the triode section for the 
local oscillator. There are four sets of 
switched coils covering the ranges from 
the broadcast band, 1.6-5.0MHz, 
6-15MHZ and 5.0-6.0MHz. 

The mixer-oscillator converts the in¬ 
coming signal to an IF of 455KHz for 
the ranges up to 6MHz, and to an 
IF of 4MHz for the 6-15MHz range. 
The circuit shows two IF transformers, 
one each on 455KHz and 4MHz, be¬ 
tween the 6BL8 pentode first mixer 
and the 6BE6 second converter. This 
arrangement will transfer either 455- 
KHz or 4MHz, as required. The 6BE6 
then functions as an amplifier or as a 
converter, for single and double con¬ 
version respectively. 

The 6BE6 is followed by two 6EH7, 
455KHz IF amplifiers, with two pairs 
of back-to-back IF transformers. The 
detector is an OA91, or similar diode. 

The audio amplifier is quite conven¬ 
tional, using a 6GW8 triode pentode. 

The output transformer provides a 
7,000 ohm load to the output stage, 
when operating into the correct voice 
coil impedance. 

AGC, derived from the plate of the 
second 6EH7 IF amplifier, is fed back 
to the control grids of both 6EH7s and 
the 6BL8 pentode section. The RF gain 
control is also associated with the AGC 
system. 

Beat frequency oscillator (BFO) and 
product detector functions are both per- 
rdrmed by a 6BE6 valve, the recovered 
audio being taken from the plate cir¬ 
cuit. The AM-SSB function switch, 
switches HT to the 6BE6, and audio 
from either the AM or product 
detector. In addition, as the 6BE6 
gives very good isolation of the BFO 
component from the AGC take-off 
point, AGC is also used for SSB re¬ 
ception. To this end, the function 
switch also increases the AGC release 
time constant by a factor of 10, so that 
the AGC will “hold up” in between 
words. 

The power supply is a voltage 
doubler type, followed by an 
inductance-capacitance filter. An OA2 
regulator tube provides 150 volts for 
the oscillators. A “back-bias” arrange¬ 
ment is used for the RF gain control 
and its related circuits. 

Coils for a receiver of this kind 
were once a problem, but the develop¬ 
ment of ready wound coils by Aegis 
Pty. Ltd., of Melbourne, has virtually 
solved it. As followers of this series 
will be aware, all the coils for the 
previous versions have been con¬ 
structed from these units. 

Basically, the idea is what could be 
called “instant short-wave coils.” Three 
different sizes of coils are ready wound. 
The start of each winding is soldered 
to its terminating lug. More than 
enough turns are wound on the former 
and the two finishes are loosely termi¬ 
nated on the appropriate lugs. The 
idea is to wind off the turns which 
are net needed and then terminate the 
ends. 

These basic coils can be modified so 
that they become an “aerial” coil, an 
“RF” coil, or an “oscillator” coil, ac¬ 
cording to the need at hand. The three 
sizes of coils have a graduated number 
of turns. This permits the use of the 
right basic coil for the frequency range 
to be covered and makes it possible to 
provide suitable coils for all functions 
that will cover from about 1.5 MHz to 
30MHz. In the August, 1967, issue of 
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This view of the receiver from above the chassis is coded to identify 
all the major components from this angle. The aerial and earth ter¬ 
minals may be changed for a coaxial socket for converter use . 


the magazine is an article which deals 
at some length wlith these coils and 
their application. 

The coil switching involves the use of 
three switch banks. The bank at each 
end of the assembly is a 2-pole, 4- 
position, with a common shorting plate. 
The centre bank is a 2-pole, 4-position, 
without shorting plate. The bank near¬ 
est the clicker plate switches the prim¬ 
ary and secondary of the aerial coils. 
The bank at the other end switches the 
primary and secondary of the oscillator 
coils. One pole at the centre bank is 
used as an auxiliary switch for the grid 
circuit of the aerial coil. The other 
pole switches the second conversion 
oscillator as required. A germanium 
diode, OA91 or similar, is used for the 
actual switching function. This avoids 
running long RF leads which were 
found to be responsible for numerous 
spurious responses. Responses due to 
this cause have been entirely elimina¬ 
ted. 

The shorting plates are necessary to 
avoid coupling between coils, and de¬ 
gradation of performance. The short¬ 
ing plate for the aerial coils is con¬ 
nected to earth, but the plate for the 
oscillator coils must be left floating, 
otherwise the oscillator HT supply 
would be shorted to earth. The auxil¬ 
iary switching in the slignal grid circuit 
is needed because capacitors are intro¬ 
duced in series wiith the tuning capaci¬ 
tor on the short-wave bands to limit 
the coverage of each range. 

Small capacitors of 3.3 and 4.7pF 
are used on all ranges. These are need¬ 
ed to give the right amount of oscilla¬ 
tor injection. 

The pentode section of the 6BL8 is 
operated in a conventional manner as 
a mixer. It is a highly efficient mixer 
and is less noisy than the more com¬ 
mon petragnid mixers. This is impor¬ 
tant to us, as we are not using an 
RF stage. 

The second mixer is however, a 


pentagrid type. This is in order as the 
noise problem is not serious in this 
stage. Fine tuning of the oscillator is 
achieved by using a silicon diode vari¬ 
able capacitor. It is connected in series 
with a 39pF capacitor and across the 
oscillator coil. The diode is reverse 
biased and this bias is variable with 
the 5K potentiometer. An increase in 
reverse bias increases the width of the 
depletion layer in the diode and so the 
capacitance is reduced, and vice versa. 
The small change in effective capaci¬ 
tance across the tuned circuit results in 
a change in frequency. The change is 
not linear but it is smooth and easy 
to control. 

Two pairs of back-to j back IF trans¬ 
formers are used in the IF strip. These, 
along with the other IF transformers, 
give a high degree of selectivity. Coup¬ 
ling between the back-to-back units is 
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CORRESPONDENCE 

Intermediate — Leaving — Matriculation - 
Technical — Commercial — Professional 
— General — 260 Professional Tutors, more 
than 450 subjects. 

Full theoretical (plus short periods of prac¬ 
tical) training to gain officially recognised 
qualifications in 
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RADIO AND TV SERVICING 
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INSTITUTE OF TECHNOLOGY 
Division of Externa! Studies, 
340 Swanston St., Melbourne, 3000 
34-0234. 34-5702. 


ELECTRON ICS Australia , April , 7968 


39 










New, low cost 


Here at last is a low cost 
high frequency tweeter 
with the performance of 
expensive elaborate designs. 


I ADELAIDE: Newton McLaren Ltd. 51 0111. BRISBANE: Chandlers 
Ltd. 31 0341. HOBART: Amalgamated Wireless (Australasia) Ltd. 
3 3836. LAUNCESTON: Amalgamated Wireless (Australasia) Ltd. 
2 1804. MELBOURNE: Amalgamated Wireless (Australasia) Ltd. 
67 9161. Radio Parts Pty. Ltd. 30 1251. J. H. McGrath & Co. Pty. 
Ltd. 32 3731. PERTH: Amalgamated Wireless (Australasia) Ltd. 
28 3425. Atkins (W.A.) Ltd. 210101. Carlyle & Co. (1959) Pty. 
Ltd. 21 9331. SYDNEY: Electronic Parts Pty. Ltd. 533 1277. George 
Brown & Co. Pty. Ltd. 29 7031. 


SPECIFICATION 


Type Number 53418/3LB/15 HF 
Frequency Response 5000-16000 Hz 
Voice Coil Impedance 15 ohms 
Nominal Power Handling 2 Watts 
Minimum Total Flux 12000 Lines 
Voice Coil Diameter 5/8" 

Mounting Hole Centres 3 P.C.D. 


This is only one of the latest ad¬ 
ditions to the comprehensive MSP 
range of high quality sound re¬ 
producers. 


MANUFACTURERS 
SPECIAL 
PRODUCTS 
PTY. LTD. 


47 York Street, Sydney. 2 0233 


The specification below speaks for 
itself. 


3^’MdtTweeter 

is an outstanding performer 
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This coded under-chassis picture is similar to the previous seven 
valve version but it incorporates the coil and other minor changes 
which have been made. 


by a IK resistor. This is a simple and 
foolproof method of coupling and 
makes alignment by the peak method 
very easy. Each of the 6EH7 valves 
is neutralised with a 4.7pF capacitor. 

IF signal is taken from the plate of 
the second 6EH7 and rectified for 
AGC. Taking the signal from the plate, 
rather than from the grid connection 
of the following IF transformer, gives 
a superior AGC characteristic. 

The AGC voltage to the mixer grid 
is “gated” through a BA 100 silicon 
diode. This is necessary to prevent any 
negative voltage, which appears on the 
mixer grid as a result of oscillator in¬ 
jection, from being fed back into the 
AGC line. 

The AGC load resistor is taken to 
the rotor of the IF gain control. One 
end of this control is taken to the 
—20 volts from the power supply. The 
other end of the gain control is con¬ 
nected to earth, via a 1.5K resistor. At 
the junction of this resistor and the 
gain control is about —2.5 volts. With 
the controls at maximum and the rotor 
at this end, this minimum voltage is 
fed into the AGC line as bias for the 
mixer and the IF amplifier. Moving the 
rotor of the IF gam control toward 
the other end feeds a higher negative 
voltage into the AGC line. 

This type of gain control was used 
in the Deltahet receiver and at is very 
effective, particularly when an S-meter 
is used. It is possible to introduce a 
certain amount of manual control on a 
signal, without affecting the S-meter 
reading. 


This facility is particularly useful 
when receiving Morse code or SSB sig¬ 
nals. The RF gain control can be re¬ 
duced by an amount such that the S- 
meter is not advanced beyond the point 
of minimum fading of the signal. This 
means that the AGC system is still in 
control, but the maximum sensitivity 
of the receiver is limited by the con¬ 
trol setting. As a result, during pauses 
in transmission, the background noise 
will not rise to the full level. This 
makes listening under noisy conditions 
much more pleasant. 

The Bishop IF noise limiter consists 
effectively of two diodes across the 
primary of the last IF transformer and 
they function as positive and negative 
peak clippers. The circuit is operative 
only when the switch is closed and the 
level of clipping is adjustable with the 
5M potentiometer. When the switch is 


SHORT WAVE COIL TERMINATIONS 

VIEWED FROM ABOVE 


cp r 

(FINISH) 3 _ ^4 (START) 



(START) 2 V v l (FINISH) 
PRIM. 


This diagram of the coil 
terminations should be care¬ 
fully followed in relation to 
the circuit. This applies partic¬ 
ularly to the oscillator coils. 


open the limiter does not function 
This limiter is at least as effective as 
the usual type of audio limiters but it 
is also effective on CW and SSB, as 
well as AM reception. For this reason 
alone, the addition of this IF limiter 
is well worthwhile. When in use, one 
gets the impression that there is a 
definite improvement in signal-to-noise 
ratio. However, like most limiters, it 
will not perform miracles. 

The power transformer which we 
used is an A & R, type 2062. This 
is rated at 80mA and has secondary 
voltage taps at 115 and 105 volts. We 
used the 105-volt tap, which gives the 
voltages as shown on the circuit. 

The two 50uF voltage doubler capa¬ 
citors which we used are rated at only 
150 volts working. Using the 105 volt 
tap on the transformer, these capaci¬ 
tors are run just insiide their ratings 
and the rating is quite in order. 

An alternative is the Ferguson type 
PVD100. The secondary voltages on 
this transformer are 120, 110 and 100. 
Either the 100 volt or the 110 volt 
tap may be used. A word of caution 
is needed if you select the 110 volt 
tap. This will result in a voltage across 
the 50uF voltage double capacitors 
which exceeds 150 volts. Capacitors of 
a higher voltage rating, such as 200 
volts working will be required. 

The filter choke specified is capable 
of a higher current than necessary. 
This is a small unit and is readily avail¬ 
able- We have brought the heater and 
HT supply to a miniature four-pin 
socket on the rear skint of the chassis. 
This may be used for ancillary equip¬ 
ment, such as a converter. The voltage 
regulator part of the circuit is straight¬ 
forward and needs no further comment. 
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20,000,000 CATHODES 
CANT BE WR0N6! 


Thomas now use the world’s finest 
Tungsten/Nickel alloy cathode in their 
entire range of TV Picture Tubes 


Why? Extended tube life! 


i 


;r- 


1 * 


* 4 , 


20,000,000 of THESE CATHODES WERE USED LAST 
YEAR in the United States, mainly in colour T.V. 
where the 3 cathode tube demands the best 
cathode available. Specify Thomas Picture Tubes 
and know you’re buying the world’s finest. 



THOMAS 

ELECTRONICS 

OF AUSTRALIA PTY. LTD. 


SALES INQUIRIES AND TECHNICAL DATA AVAILABLE FROM: 

N.S.W.: Thomas Electronics of Aust. Pty. Ltd. 12 Larkin St., Riverwood. 53-0721 
R. W. Winning Pty Ltd (Selling Agents) 225 Clarence St., Sydney. 29-2111 
VIC.: 131 Burwood Rd., Hawthorn. E2 Vic. Telephone 81-0294 

Q'LD.: Gradwell & Co. Pty Ltd 42 Grenier St., Valley, Brisbane—Phone 5-4881 
S.A.: Radio & Electric Wholesalers Limited. 10-12 Orsmond St., Hindmarsh— 

Telephone 46-4041 

W.A.: Simon Holman & Co. 184 Roe St., Perth—Telephone 28-1666 

TAS.: W & G Genders Pty Ltd. Hobart Telephone 2-7201 
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Now for the mechanical details. The 
pictures show how the unit is con¬ 
structed. The chassis measures 12in x 
9in x 2in, with a front panel 13in x 
7in. 

The most vital part of the layout 
concerns the coils land the switch in 
relation to each other and to other 
Closely associated components. Cramp¬ 
ing has been avoided and there should 
be no difficulty in duplicating the 
orieinal. 

The wave-change switch is mounted 
on a special bracket and it is fixed 
to the chassis with the same two 
screws Which fix the front foot of 
the tuning capacitor. With this arrange¬ 
ment the hole in the 'bracket for die 
switch bush is off centre with respect 
to the bracket. 

One vital part of the “mechanics” 
is 'the dial. We have adopted the same 
approach as for the SSB Transmitter. 
The main difference between the two 
dials is that this one is somewhat 
larger. 

The basic movement is the planetary 
dual ratio unit, made by Jackson Bros., 
and distributed in Australia by Messrs 
Watkin Wynne. A backing plate, 
6-5/16in x 3iin, was made from 16- 
gauge aluminium sheet. 

The dial scale is the same size as 
the backing plate and we used a 
piece of formica board, one face finish¬ 
ed in matt white. All lines are drawn 
in using drawing instruments and In¬ 
dian ink. Photographic reproductions 
will be available through the Informa¬ 
tion Service. The alternative is to do 
the whole job yourself, along with the 
alignment, which will be discussed 
later. 

An escutcheon adds an appropriate 
finishing touch to the assembly and we 
made one up from another piece of 
16-gauge aluminium. The outside di¬ 
mensions are the same as ithe backing 
plate. The inside dimensions are 
5-11/16 x 3-l/8in. These latter dimen¬ 
sions correspond with the cultout in 
the front panel, with four mounting 
holes also corresponding with holes 
in the front panel land backing plate. 
The escutcheon was given a coat of 
glossy black enamel. 

So muich for the dial assembly, ex¬ 
cept for the pointer. We got to work 
and made one out of a piece of 16- 
gauge copper wire. This is how we 
did it. 

Take a piece of tinned copper wire, 
about 21 in long. This is hammered 
flat, leaving about lin still round at 
one end. This process calls for a little 
time and patience. A hammer with a 
good smooth face and a hard, flat sur¬ 
face, such as part of a vyce, are the 
tools to begin with. Keep hammering, 
not too hard, until a reasonably flat 
surface is obtained on one side. Then 
turn the wire over and proceed to 
treat it in the same way. Do not 
worry overmuch if the flattened wire 
assumes the shape of a banana. This 
can be straightened las the job pro¬ 
ceeds. 

Having done what could reasonably 
be considered as 'a good job up to this 
point, there will be undulations due to 
uneven hammering. These are removed 
by carefully filing both flat faces. As 
this proceeds, careful inspection will 
dictate what should be done to make 
the finishing touches. When you are 
Satisfied and the pointer is straight 
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PARTS LIST 

1 Chassis, 12in x 9in x 2in. 

1 Front panel, 13in x 7in. 

I Cabinet to suit (if required). 

1 Dial backing plate, 6-5/16in x 
3iin. 

1 Dual-ratio dial movement (see 

text for details). 

1 Switch 2 Wafers 2-pole 4-position 
with shorting plates, 1 wafer 2- 
pole 4-position. 

1 Switch 3-pole 2-position. 

1 Meter 500uA 250 ohms type No. 
A-304. 

1 Variable capacitor 20pF for 

BFO. 

1 Variable capacitor 2-gang 10- 

415pF. 

1 Mains transformer, 105-110V 

80mA, 6.3V 2.35A. 

1 Speaker transformer 7K to voice 
coil. 

1 Filter choke, 6H 100mA. 

1 Coil, broadcast aerial. 

1 Coil, broadcast oscillator. 

1 Coil, 1.6-5MHz aerial (see text). 
1 Coil, 1.6-5 MHz oscillator (see 
text). 

1 Coil, 5-6MHz aerial (see text). 

1 Coil, 5-6MHz oscillator (see text). 

1 Coil, 6-15MHz aerial (see text). 

1 Coil, 6-15MHz oscillator (see 
text). 

6 IF transformers, 455KHz . 

1 IF transformer, 4MHz. 

1 Oscillator coil, 4.455MHz. 

1 BFO coil, 455KHz, for 6BE6. 

4 Valve sockets, 9-pin. 

1 Valve socket, 7-pin. 

2 Valve sockets, 7-pin (with 
shield). 

2 Valves, 6BE6. 

1 Valve, 6BL8. 

2 Valves, 6EH7. 

1 Valve, 6GW8. 

1 Valve, OA2. 

1 Socket, 2-pin miniature. 

1 Socket, 4-pin miniature. 

2 Terminals, one red, one black. 

1 Potentiometer, 5M linear with 
Switch. 

1 Potentiometer, 500K log. 

1 Potentiometer, 10K linear. 

1 Potentiometer, 5K linear. 

2 Diodes, EM4O4-10, OAilO, 
1N31&4. 

4 Diodes, BA100 . 

2 Diodes, 0A91, 1N60A. 

1 Diode, BA102. 

8 3-30pF Philips trimmers. 

1 8-tag strip, with two mounting 
feet. 

2 7-tag strips, with two mounting 
feet. 


4 5-tag strips. 
3 4-tag strips. 
3 3-tag strips. 
1 2-tag strip. 

9 Knobs. 


RESISTORS 
(iW unless specified) 
15 ohms 
47 ohms 
100 ohms 
270 ohms 
270 ohms 2W 
330 ohms 1W 


IK 
1.5K 
4 2.2K 
1 2.7K 
3.3K 4W 
3.9K 
4.7K 
6.8K 1W 
10K 
15K 
27K 
33K 


33K 1W 
47K 
56K 
100K 
100K 1W 


1 150K 


220K 

270K 

470K 

560K 

1M 

2.2M 


CAPACITORS 
3 3.3pF NPO ceramic 

3 4.7pF NPO ceramic 
7 lOpF NPO ceramic 
1 18pF NPO ceramic 
1 39pF NPO ceramic 

4 68pF plastic 
1 82pF plastic 
7 lOOpF plastic 
1 120pF plastic 

1 150pF plastic 

2 180pF plastic 
2 220pF plastic 
1 330pF plastic 

1 425pF mica padder 
1 470pF plastic 

5 .OOluF 160V plastic 
1 ,0012uF 160V plastic 
1 .0047uF 400V plastic 

6 .OlpF 160V plastic 

1 .OluF 400V plastic 

4 .OluF 400V ceramic 

5 ,047uF 400V plastic 

2 0.1 uF 160 V plastic 
2 0.1 uF 400V plastic 
1 0 47uF 160V plastic 
1 4uF 300V electro 

1 5uF 3VW electro 
1 8uF 300VW electro 

1 lOuF 12VW electro 

2 50uF 200VW electros 
1 lOOuF 20VW electro 
1 lOOuF 300VW electro 


SUNDRIES 

Power flex and plug, cable clamp, 
solder lugs, hook-up wire, shielded 
cable, screws, nuts, solder, rubber 
grommets, etc. 


once again, solder the round end to a 
small solder lug and then give the 
pointer a coat of black paint. The hole 
in the lug is used to fix the pointer 
to the movement with one of the 
two screws supplied. 

Although we did not fit a sheet of 
perspex over the dial, some builders 
may prefer to do so. A piece may be 
cut to the same outside dimensions as 
the escutcheon. The perspex may then 
be interposed between ithe escutcheon 
and the front panel. 

Assembly of the dial unit is quite 
simple, but it is desirable to do it in a 
logical sequence. The movement is 
fixed to the back plate with two screws 
through the holes adjacent to the 
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13/16in hole. The lugs of the move¬ 
ment have to be spaced behind the 
back plate by about 9/16in. Suitable 
brass spacers can be used, bu|t this is 
not really necessary. We simply used 
brass screws, |in long. Six nuts are 
then used to give the right amount of 
spacing. This metlhod has the advantage 
that fine adjustment can be made to 
the spacing. 

The backing plate is immediately 
behind the scale and the distance 
between the scale face and the back 
of the panel will need to be between 
l/8in and 3/16in, according to space 
desired between the pointer and scale. 
One nuit used as a spacer may be 
just insufficient and two nuts may give 
too much spacing. A combination of 
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Electronics 

Technicians 



ENJOY HIGHER PAY AND MORE SECURITY 


WHY NOT YOU? 

Put yourself in this picture! With training through 7.1.1 .. you could 
qualify for a start in the Electronics Industry as a: 


• Radio-television technician • Telecommunications technician • Instrumenta¬ 
tion technician • Business machine technician • Automatic control technician 

• Industrial electronic technician—and many other skilled positions. 

WILL YOU FILL THE BILL WHEN THE TIME COMES? 

The “good job” you hold down today may offer you less and less 
opportunity for advancement as Electronics increase their impact in all 
branches of industry. 


TECHNICAL TRAINING INTERNATIONAL, a world-wide 
company with over 27 years’ experience in the field of specialised 
technical training, now offers the latest Electronics training programmes 
available in Australia. 



THIS IS A PRACTICAL 
PROGRAMME 

You receive —and keep, the 
practical tools to complete 
your training—from tool kit 
to oscilloscope. 



IF YOU ARE BETWEEN 18 
AND 45 YEARS, AND EARN¬ 
ING LESS THAN $80 PER 
WEEK ... IF YOU ARE 
SERIOUSLY INTERESTED IN 
TRAINING FOR A CAREER 
IN ELECTRONICS, FILL IN 
THIS COUPON FOR FUR¬ 
THER INFORMATION WITH¬ 
OUT OBLIGATION. 



To: Technical Training International Pty. Ltd. 
P.O. Box 83, Double Bay, N.S.W. 

Please tell me more about T.T.I. Electronics 
Training, without obligation to me. 


Name 


Address 


Present occupation 

-The Industry-approved Technical Training Organisation 


one nut and one or more washers will 
give the desired spacing. 

Push the four screws through the 
corners of the escutcheon and include 
the perspex if used. The screws are then 
passed through the corresponding 
holes in the front panel. Run a nut 
(with the washers) on to each screw. 
The nuts should not be tightened at 
this stage. Offer the back plate assem¬ 
bly over the four screws and tighten 
the nuts. Four more nuts behind the 
back plate hold the complete dial in 
place. Screw the pointer to the move¬ 
ment. 

The dial which results is one which 
is capable of smooth and fine control 
over tuning. This can be even improved 
upon by the simple expedient of using 
a very large knob which helps the 
vernier action. 

Before proceeding with the general 
assembly, it would be a good idea to 
get the short-wave aerial and oscillator 
coils ready. We will assume itihat you 
have two of the Aegis type RFT2 and 
four of type RFT5. All the informa¬ 
tion needed is given in the coil table. 

The process is quite easy, but just a 
few pointers may be helpful. When 
removing turns, particularly with ithe 
fine wire, care should be taken (to do 
it gently, to avoid breaking the wire. 
When the requisite number of turns 
have been removed, cut off the excess 
wire and terminate the end by solder¬ 
ing to the appropriate lug. In most 
oases, there will be sufficient sealing 
compound on the windings ito hold the 
wire in place. A diagram shows rtihie 
terminations, Which are numbered, 
and this correlates with the circuit 
diagram. 

We understand that Aegis Pty.Ltd. 
and possibly other manufacturers will 
be making a 4MH z IF transformer and 
4.455MHz oscillator coil available. For 
builders who wish to make their own, 
details are given in the table of coil 
information. 

By tackling the assembly in some 
logical order, the job is made easier 
and quicker. The valve sockets should 
be orientated with the gap pointing in 
the direction as shown in the under¬ 
neath picture. 

Mount the tuning gang, together 
with the switch bracket. Then follow 
the broadcast aerial and oscillator 
coils, BFO coil and the IF transform¬ 
ers. Fit the two sockets and two termi¬ 
nals to the back skirt of the chassis. 
Mount the power transformer, output 
transformer and filter choke. 

The short-wave coils are about all 
that are left at this stage. They should 
be carefully placed in the positions as 
indicated in the picture and with due 
regard to short leads. The coils are 
held to the chassis with spire clips; if 
the metal is too thick to take them, 
it may be necessary to countersink the 
holes slightly at the top of the chassis. 
The countersink should only be deep 
enough to allow the clip to spring into 
place. 

The components should now be 
mounted on the front panel, the con¬ 
trols being used to fix the panel to the 
chassis. 

The job of wiring is tackled in the 
usual way. Terminate the flying leads 
from the transformers and the filter 
choke. You will notice, in the picture 
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of the under-chassis wiring, that there 
is a “coil” underneath the power trans¬ 
former. This is an unused tap on the 
transformer secondary. The bared end 
was cut off and the wire coiled up and 
placed so as not to allow any short 
circuit. 

Run the heater wiring to the six 
valve sockets and the outlet socket on 
the back skirt of the chassis. We only 
earthed one side of the supply at one 
point, the earth connection being at the 
outlet socket. If you do not wire in this 
socket, the supply could be earthed at 
the 6GW8 valve socket. 

Wire up the power supply, audio 
amplifiers, detector, IF amplifiers, and 
second converter and BFO, in that 
order. The usual care should be taken 
to keep leads short and make the 
wiring generally neat. Be careful not 
to overheat any of the components 
while soldering. Liberal use can be 
made of solder lugs at strategic points 
for earth connections. They may also 
be used as clamps to hold down some 
of the wiring and so add to the neat 
appearance. 

When wiring the second IF amplifier 
which includes the noise limiter, make 
sure that all leads, especially those to 
the plate of the 6EH7 are as short and 
direct as possible. Care should be 
taken not to overheat the two BA 100 
diodes. 

Before proceeding with the coil and 
switch wiring, finish off as much of the 
wiring around the 6BL8 socket as pos¬ 
sible. The wiring around the switch 
should not be rushed. It should be 
carefully studied so that wires and 
components are placed in logical order. 
It can be most annoying to find that 
you have to remove some of your 
good work to fit something that has 
been forgotten. 

The plate lead from pin 5 of the 
6BE6, to the IF transformer, must be 
run in shielded lead, preferably earthed 
at both ends. Leads to and from the 
AF gain control, as well as the input 
and output of the product detector, are 
also run in the same type of shielded 
lead. It is also wise to use shielded 
lead from the aerial terminal to the 
switch. 

A point worth noting is the desir¬ 
ability of using a coaxial socket for 
the aerial input, instead of the ter¬ 
minals, particularly if you intend to 
make serious use of the receiver for 
accepting the output of a converter. 
This will help to avoid unwanted 
pickup of signals in the 5-6MHz 
tunable IF range. 

Before leaving the 6BE6 converter 
circuit, make sure that the BA 102 
diode, with the 39pF capacitor and 
the 100K resistor are all kept close to 
the coil terminals and that all their 
leads are kept short. However, with 
short leads on the BA102, make sure 
that you use a pair of pliers as a heat 
sink to avoid overheating when solder¬ 
ing. 

We provided earth points for the 
broadcast band components on lugs 
under the aerial and oscillator coil 
mounting screws. Earth points for the 
1.6-5MHz components are to lugs 
under the 6BL8 socket screws. Lugs 
for the 6.0-15MHz components are 
those under the adjacent nuts for the 
tuning gang. Finally, the lugs under 
the other two nuts holding the tuning 


COIL INFORMATION 
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1.6-5.0MHz. Use Aegis type No. RFT2. 

Aerial: Prim. Remove 30 turns. This leaves 10 turns. 

Sec. Remove 18 turns. This leaves 62 turns. 

Osc.: Prim. Remove 32 turns. This leaves 8 turns. 

Sec. Remove 25 turns. This leaves 55 turns. 

6.0-15.0MHz. Use Aegis type No. RFT5. 

Aerial: Prim. Remove 7 turns. This leaves 5 turns. 

Sec. Remove 9 turns. This leaves 15 turns. 

Osc.: Prim. Remove 9 turns. This leaves 3 turns. 

Sec. Remove 9 turns. This leaves 15 turns. 

5.0-6.0MHz. Use Aegis type No. RFT5. 

Aerial: Prim. Remove 7 turns. This leaves 5 turns. 

Sec. Remove 1 turn. This leaves 23 turns. 

Osc.: Prim. Remove 7 turns. This leaves 5 turns. 

Sec. Remove 2 turns. This leaves 22 turns. 

4MHz IF Transformer: Primary & secondary, 40 turns of 29 B&S 
enamel, on 7mM former with can. Spacing 
3/16in between windings, with 180pF 
shunt capacitors. Grade 900 slugs. 

4.455MHz Osc. Coil: 23 turns, tapped at 5 turns from bottom, 29 
B&S enamel, on 7mM former with can. 
Shunt with 330pF capacitor. Grade 900 
slug. 

Note: Include 27K resistor and 82pF capaci¬ 
tor inside can. 
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gang, are used for the earth points of 
the 5.0-6.0MHz range of components. 

The trimmers for all the coils are of 
the Philips concentric type. These 
should be mounted as firmly as pos¬ 
sible in all cases, especially those on 
the oscillator coils. We connected ours 
directly to the respective coils, running 
stout tinned copper wire to the earth 
lug where necessary. 

Having completed the wiring, make a 
thorough check and be sure that there 
are no errors. The usual check for 
short circuits on the HT line should 


also be made. Having satisfied your¬ 
self that all is in order, switch on and, 
assuming that there are no signs of 
distress, it is a good idea to make 
some voltage checks. The important 
voltages are given on the circuit 
diagram. 

Assuming that all ds well, we can 
proceed with the alignment but first we 
must set the zero on the S-meter. 
Without any aerial connected and with 
the RF gain control at maximum, 
adjust the S-meter zero potentiometer. 
Now close the tuning gang fully and 


ELECTRONIC 
PROJECTS 
YOU CAN BUILD 

How would you like to 
make a 4-band Short Wave 
Converter, a Screaming 
Siren, Boat Hailer, Tele¬ 
phone Amplifier, Electro¬ 
nic Organ, Electric Fence 
— Battery operated, 15- 
mile range, or any one of 
60 exciting, easy to build 
projects? 

IT’S EASY THE S.E.W. 
KIT WAY. 

2-3 or 4 Transistor Kits 
complete with cabinet and 
speaker from $ 11 . 

All Kits Transistorised and 
use special printed Circuit 
Boards. 


TAPE DECKS AVAILABLE 

With or without pre Amps. 
Magnavox, Van Der Molen, 



6 TRANSISTOR RADIO KIT 


Complete, incl. Instructions, 

$16.50. 

Wired and Tested, $10. 



TAPE RECORDER KITS 

Unit 14. TAPE PRE-AMPLI¬ 
FIER, Unit 15 60/90 Kc/s, 
Push/Pull Transistorised Bias 

J1 y y 

Erase Oscillator Module Unit 
16, Transistor Tape Recording 
Amplifier Module. Used with 
Unit 14. 

NEW TAPE KIT— Complete 
Record, Erase and Output 
Stage—uses latest IC circuit. 
$46.00 plus tax. 

TUNER Bandwidth 8 K/cs. 

Unit 10a with Power Supply, 
$23. Unit 10 with RF Stage 
and Power Supply. 

$31.80 plus tax. 

Also Tuner Modules available. 

TRANSISTOR MODULES 

Unit 2, 10 Watt Amplifier 

1.5-ohm 20/20 Kc/s 12V 

Supply. $15 plus tax or 3W 
to 50W from $9 plus tax. 
Unit 3a 7 Watt 8 ohm com¬ 
plete with Bass and Treble 
Controls, Mono. $20 plus tax. 
Unit 13, 12 Watts RMS Con¬ 
tinuous 15 ohms 40V Supply. 
$21 plus tax. Also 25W, 

35W, 75W, RMS Amplifiers 
8 ohms from $44 plus tax. 
P.A. Amplifiers 12V Transist¬ 
orised from 3W to 50W from 
$9.50 plus tax. Also 50W 
Guitar Boost Amplifier. 

DON BOSCO 

“Mosquito” Signal Injector. A 
Signal Source for every elec¬ 
tronic application. $14.00 

complete. 

NEW) 80,000 
CANDLEPOWER FLASHLIGHT! 

A portable searchlight. Yacht 
sails visible at 1,000 yards. A 
newspaper at 300 yards. Water 
and rust proof. $11.00. 


1 , TTrf 

TRANSISTORS AND DIODES 
AT SPECIAL PRICES includ¬ 
ing BC107. $1. AF114, 95c* 
AC125, 90c* BC108/AT327, 

90ct AF115, 95c* 2N301, 

$2.50; BC109, $1.30* AF116, 
90c; OC74, 95c. Also Com¬ 
ponents, Tape, Film, etc. Send 
S.A.E. for Details and List. 

"PALACE 8-WATT 
STEREO AMPLIFIER 

Frequency Response 50 to 

15,000 cps. $32.50. 

Also Solid State Models 
Available. 


Avauaoie. o.a.e. ior jl/cibju ur 

S. E. WILLIS TRADING CO. 


31 Rlversdale Road, Camberwell Junction, Vk. $114. Phoae 
82*5787. Please Include Freight — Sorry No C.O.D. 
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AUSTRALIA'S LARGEST 
Radio, Television and Hobbies 
SPECIALISTS 

307 ELIZABETH STREET, MELBOURNE — 60-1442 

We have everything for the Radio Hobbyist ★ 


PIEZO PICK-UPS 
AND CARTRIDGES 

PU-86 Pickup LP/78 T/O 
Crystal cartridge. Length 
240mm.Ea. $2.70 

Y700 Ceramic Cartridge. Mon. 

LP/78.$2.00 

PU-86 Pick-up Ster-LP/78. 

T/O Cartridge. Length 
204mm.Ea. $4.00 

Y200 Ceramic Cartridge. 

ST LP/78 .. ..$3.00 

PU-54 Pick-up LP/45 only. 

Length 1.25mm .. .. Ea. $2.10 

Y400 Crystal Cartridge. LP/45 $1.20 

Y130 Crystal Cartridge. T/O 
Type. Ster/LP.Ea. $2.70 

Sapphire Replacement Styli. 

Each Ster/LP. 30c 


TRANSISTORISED CALLING 
AND TALK-BACK SYSTEMS 

BATTERY OPERATED 

2 station 1 master 1 slave .. $20.00 

3 station 1 master 2 slave .. $22.50 

4 station 1 master 3 slave . . $30.00 

5 station 1 master 4 slave .. $35.00 
7 station 1 master 6 slave .. $50.00 
Complete with cable and batteries. 

3 station, all master . $36.00 

4 station, all master.$48.00 

Complete with batteries. 

Suitable cable from 20c yd. 
Plus 50c postage. 


SUB MINIATURE 

I.F. TOANS., 7 x 7mm. 

In sets of 3. 

$2.25 per set 
OSC. COILS, 7 x 7mm. 

To match I.F. Trans. 

75c each. 

5K SUB-MIN POTS, w/switch. 65c. 


CO-AX MIC. CABLE. 

Grey P.V.C. Cover. 

15c yd. $14.50 100yds. 

STANDARD THIN MIC. CABLE 
Grey P.V.C. Cover. 

10c yd. $0.00 100yds. 

4c SHIELDED P/U FLEX 
P.V.C. Covered. 25c per yd. 


PIEZO MICROPHONE INSERTS 


MC-3 Crystal, 50-7K, 35 x 25 x 8 mm. -57DB. 

MC-7 Crystal, 100-7K. 39 mm Round x 11 mm. -56 DB. 

MC-8 Crystal, 50-8K. 48 mm Round x 17 mm. -50 DB. 

MC-9 Crystal, 50-8K, 25 mm Round x 9 mm. -68 DB. 

MC-33 Crystal, 50-10K, 33 mm Round x 9 mm. -60DB. .. 

MD-5 Dynamic, 100-15K. 33 mm Round x 14 mm. -55 DB 

TRANSISTOR SET ACCESSORIES 


$1.00 ea. 
$1.00 ea. 
$1.00 ea. 
$1.80 ea. 
$1.30 ea. 
$1.80 ea. 


Magnetic Earpiece with 3.5mm 

Plug. 75c 

Crystal Earpiece with 2.5mm 

Plug.75c 

Crystal Earpiece with 3.5mm 

Plug.75c 

Jacks, 2.5 and 3.5 mm.20c 

3.5mm Plug and Cord Ext. Jack. 

Pair ..50c 


Metal Co-axial Plugs and Line 

Sockets.Pr. 65c 

“Din” and “Hirschmann,” 2, 3. 4 
and 5-pin Plugs, Chassis and 
Line Sockets, carried ex stock. 
Prices on application. 

P.M.G. type Plugs from . . . . 50c 

P.M.G. type Jacks from . . . . 35c 

P.M.G. Line Jacks from .. .. 55c 


Capacitor Substitution Box, 

1,000 VW.$5.00 

Resistor Substitution Box, 1 Watt. 
Plus Post, 20c.$4.50 


TRANSISTOR AERIALS 

4in extends to 27in.$1.60 

5in extends to 39in.$1.70 

6in extends to 43in.$1.40 

6in extends to 32in.$1.00 

6in extends to 28in .. .. .. $1.00 

7in extends to 39in.$1.20 

9in extends to 39in. 95c 

7in extends to 68in.$2.20 

6in extends to 54in.$1.90 

Plus Postage. 15c. 


CRYSTAL SET BUILDERS 

Coils. 65c 

Diodes. 35c 

Headphones.$2.50 

Tuning Conds.$2.00 

Terms.Ea. 12c 

Plus Postage. 


TAPE RECORDER 
ACCESSSORIES 

2iin Spools .. 30c 

3 in Spools. 35c 

5 in Spools. 40c 

51in Spools. 70c 

7in Spools. 50c 

21in x 100ft Tape. 45c 

2iin x 300ft Tape.$1.20 

3in x 600ft Tape.$2.25 

5*in x 850ft LP Tape .. .. $1.50 

5*in x 1,200ft Tape.$2.50 

7in x 1,800ft Tape.$3.95 

5in Plastic Tape, boxes .. .. 60c 

7in Plastic Tape, boxes .. .. 90c 

Plus Postage. 


KEW METERS 

MR-2P 0-1 m/A.$3.65 

MR-2P 0-50 u/A.$5.80 

MR-2P 0-100 u/A.$5.30 

MR-2P 0-500 u/A.$5.50 

VR-2P V.U. Meter.$5.80 

MR-2P Stereo Balance .. .. $5.25 

MR-2P 0-20v. D.C .$4.40 

All meters in white plastic front case. 
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set the dial pointer so that it is on 
the horizontal line of the dial. Set the 
band switch to “broadcast.” Inject 
455KHz from a signal generator into 
the grid (pin 2) of the second 6EH7. 
Adjust the slug of the secondary of 
the last IF transformer for maximum 
response. This can be done by ear or 
more accurately if an output meter is 
available. 

As we have an S-meter in circuit, 
we can make good use of this for the 
rest of the alignment procedure. The 
output of the generator should be set 
so that the meter is registering about 
mid-scale. Now adjust the slug in the 
primary of the last IF transformer for 
maximum S-meter response. 

Now move the generator to pin 2 of 
the first 6EH7 and adjust the follow¬ 
ing two back-to-back IF transformers. 
Move the generator to pin 7 of the 
6BE6 and adjust the first pair of back- 
to-back IF transformers. Finally move 
the generator to pin 2 of the 6BL8 
and adjust the first 455KHz IF 
transformer. 

Set the band switch to 6-15MHz. 
Set the second oscillator fine tuning 
control to the mid point of its travel 
Inject 4MHz from the generator. 
Adjust the slug in the 6BE6 oscillator 
coil for maximum response. Now 
adjust the two slugs in the 4MHz IF 
transformer for maximum response. 
Turn the fine tuning control first to 
one extreme and then the other. At 
each end, check the amount of fre¬ 
quency shift. If it is not equal, then 
offset the control to the point where 
equal deviation is achieved. Set the 
control knob vertically for this posi¬ 
tion. Make a final adjustment to the 


Set the 20pF variable capacitor with 
the rotor plates half in mesh. Turn 
the function switch to SSB. With a 
signal tuned in accurately on the 
S-meter, adjust the slug in the BFO 
coil for zero-beat. This sets the fre¬ 
quency of oscillation of the BFO to 
correspond with the centre of the pass 
band of the 455KHz IF strip. By 
adjusting the BFO capacitor toward 
maximum or minimum capacitance, the 
frequency and the beat note produced, 
cam be changed by several KHz. This 
completes the alignment. 

The fine tuning control on our 
receiver gives a tuning range of a little 
more than 15KHz each side of centre. 



Winding details for the 4MHz 
IF transformer . Make sure that 
the windings are spaced and 
terminated as shown in this 
diagram . 



This small picture of the dial 
scale is similar to the pre¬ 
vious double conversion 
scale, except that the 14- 
30MHz range has been 
replaced by the 5-6MHz 
range . The old 5-l4MHz 
range now covers from 6 - 
15MHz. 


oscillator coil slug to bring it back to 
4.455MHz. Select “broadcast” on the 
band switch again. 

Now set the dial pointer to 600KHz 
and inject a signal irom the generator 
into the aerial terminal, at this fre¬ 
quency. Adjust the slug in the oscil¬ 
lator coil for maximum response: then 
adjust the aerial coil slug for maxi¬ 
mum. Now set the dial pointer to, say, 
1400KHz. Feed a signal in from the 
generator at this frequency. Adjust the 
oscillator coil trimmer for maximum 
response. Repeat for the aerial coil 
trimmer. Go over this procedure again 
at 600KHz and touch up the slugs. 
Then check the trimmers at 1400 KHz 
and make any adjustments that may be 
needed. 

Switch progressively to each of the 
short-wave bands. Set the dial pointer 
toward the low and high-frequency 
ends of the bands corresponding 
approximately with those already used 
for the broadcast band. Align at these 
points using the same techniques as 
before. 


This can be used to make tuning of 
SSB and Morse Code signals quite 
easy. It can also be used to tune in 
short-wave stations once the main dial 
has been set within the fine tuning 
range. As mentioned before, spurious 
responses can be moved to one side 
or the other, to avoid interference with 
a wanted signal. These comments only 
apply to the tuning range 6-15MHz. 
Below this range, the double conver¬ 
sion spurious responses are non¬ 
existent and the need for fine tuning 
is much less of a necessity. 

Having made our receiver so that it 
will be suitable as a /tunable IF for 
converters, we can already hear the 
question, What about details for con¬ 
verters for use with it? This puts us 
on the spot, so to speak, as we are 
like most people and there does not 
seem to be enough time to do all the 
things we would like to do- In the 
near future, we hope to describe a new 
range of converters, as soon as one of 
our staff members can be made avail¬ 
able for the task. Meanwhile, let us 


take a look into some past issues and 
see What is available. 

In the magazine for September, 
1961, a Basic Converter was described 
and this formed a basis for a range of 
converters to cover from 1.6 to 60MHz. 
This may be considered as still being 
a very useful approach to converters 
and it could meet the need of many 
readers. 

Full constructional details are given 
and the method of calculating the fre¬ 
quency of the crystal is also included. 
However, we must drop a word of 
warning regarding the crystal oscilla¬ 
tor circuits and the types of crystals 
which readers may wish to use. If you 
intend to use one of the Older and 
possibly disposals crystals, possibly 
mounted in an FT243 holder, then all 
is well. 

However, if you intend /to use a 
modem crystal, such as /the style D, 
then the Robert Dollar overtone oscil¬ 
lator circuit Should be avoided like the 
plague. These newer crystals are very 
active and the Robert Dollar oscillator 
provides too much feedback and gen¬ 
erally shatters the crystal. Pye engi¬ 
neers tell us that they have many 
crystals to prove this point! 

Another article, in March, 1963, 
gave details for Crystal Locked Con¬ 
verters for 50 and 144MHz. This is 
also worth looking into, if you have 
ideas of making use of either or both 
of these amateur bands. Just a point 
in passing, the 50MHz will now have 
to be changed to 52MHz. By the way, 
the same warning applies to the over¬ 
tone crystal oscillator. 

Still another converter was described 
in February, 1959. This describes a 
crystal locked converter for 144MHz 
and in spite of its age, it is still quite 
a good performer. The overtone crystal 
oscillator uses inductive feedback and 
is intended for the older type FT243 
crystals. The same warning applies for 
this circuit and it is not recommended 
for the new types of overtone crystals. 

In spite of the Warnings, the fore¬ 
going articles on converters should 
give readers some food for thought and 
we hope that they will meet at least 
some of the needs until we can get 
around to describing some new ones. 
Copies of the articles for September, 
1961, and March, 1963, may be obtain¬ 
ed through the Information Service for 
20c each. Back copies of the magazine 
for February, 1959, are still available 
at 45c each. 

If you wish to make up one of the 
converters of the earlier articles but 
you have also decided ito use one of 
the modern crystals, then the circuit 
of a suitable oscillator is available. This 
appeared in May, 1967, and the com¬ 
plete details as recommended by Pye 
Pty. Ltd., are given on page 85. 

We mentioned earlier that /the 28, 
52 and 144MHz bands could not be 
fully covered by the 1MHz tunable 
IF. However, if more than 1MHz 
coverage is needed, then -it can be 
done in two or more hits, with extra 
crystals in the converter to suit. 

The foregoing comments relating to 
the oscillator tor the new types of 
crystals are Intended as suggestions 
only and we cannot undertake to help 
readers with special designs or prob¬ 
lems which may arise from (the adop¬ 
tion of the new oscillator into an 
existing design. Q 
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1968 3-in 

AUDIO" OSCILLOSCOPE 


Here is the latest in the series of small test instruments, a 
simple high performance audio oscilloscope. Designed along 
the lines of the 1966 3in oscilloscope, with efficient and 
functional circuitry, this instrument will meet the needs of 
those requiring an audio CRO at the best possible price. 


By Anthony Leo 


" III 

hi 



In the August, 1965, issue, we last 
described an “audio” oscilloscope cater¬ 
ing for the more modest requirements 
of the electronics hobbyist, audio 
enthusiast and radio lamateur. Since 
that time, due to changing price struc¬ 
ture and the availability of cheap 
imported instruments, we have seen 
fit to reappraise the design from both 
technical and economic criteria. 

Later, in the May, 1966, issue we 
described ia more refined instrument 
having extended frequency response, 
calibrated time-base and calibrated 
attenuation to the vertical amplifier. 
Both oscilloscopes used the now 
standard 3 in cathode-ray tube, type 
DG7-32. 

The latter design was a high per¬ 
formance and compact instrument 
supplementing the series of compact 
test instruments featured in the maga¬ 
zine. The complete oscilloscope 
measured only 7±in x 5in x 8±in, and 
weighed 121b—readily portable for TV 
and other service applications. 

The oscilloscope about to be described 
is yet another in the small test instru¬ 
ment series, having the same metal¬ 
work as used for the 1966 3in oscillo¬ 
scope. However, the various facilities 
normally found on a more pretentious 
instrument have been re-evaluated in 
order to produce an instrument of 
more modest cost, and much more 
able to compete with some of the 
imported instruments in the same 
general class. 

In short, the object of the exercise 
has been to produce a small, cheap 
oscilloscope with a performance equal 
to or better than the 1965 instrument, 
along the same physical lines as the 
1966 scope, but at a price better than 
both. Having met these requirements, 
the instrument will appeal to readers 
both as a useful piece of test equip¬ 
ment and as ian instructional project 
for advanced beginners and club 
groups. 

It should be stressed that this new 
design is not intended to replace the 
1966 design or render the latter obso¬ 
lete. Rather it is intended that the 
new design, as an audio oscilloscope, 
will be a somewhat less pretentious 
instrument designed for more limited 
applications but embracing the distinct 
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price advantages of a simpler instru¬ 
ment. 

Right at the outset, we decided to 
use the existing metalwork design from 
the 1966 instrument in an attempt to 
rationalise specifications supplied to 
the various metalwork manufacturers. 
In the development of the instrument 
we simply used various holes where 
applicable and left others. This caused 
no embarrassment land did not detract 
from the appearance of the completed 
instrument. Further, there would have 
been no obvious price advantage in 
“rethinking” the design and layout. 

The metalwork kit which we used 
was purchased from a local supplier, 
complete with a suitable case. How¬ 
ever, a minor problem was encountered 
in that the manufacturer had elected 
to include “inside” louvres in the case 
where simple ventilation holes were 
specified. This made removal of the 
chassis from the case rather difficult 
due to the power transformer catching 
on the protruding louvres, and, event¬ 
ually, we were forced to remove every 
other louvre and flatten the remainder. 
Thus a row of neat ventilation slits 
was formed facilitating easy removal 
of the chassis. 

The front panel layout has been 
changed slightly but retains the neat 
and functional placement of the vari¬ 
ous facilities. Focus, astigmatism and 
shift controls are located at the rear of 
the chassis, accessible through clear¬ 
ance holes in the case. 

Similarity between the circuit of this 
instrument and the 1966 design is 
obvious, as the approach to the devel¬ 
opment of this audio oscilloscope was 
to “prune” the original design until a 
set of minimum specifications were 
met. Actually, pruning the circuit to 
a lesser degree of complexity was not 
as easy as it might first Have appear¬ 
ed. Often simplification of a circuit in 
a particular area imposes more string¬ 
ent requirements on another. 

Apart from the cathode-ray tube, 
only four valves are used in this 
design. As the circuit diagram shows, 
there are two double-function valves 
in the sweep circuit with fixed syn¬ 
chronisation applied to the time-base 
multivibrator. Using fixed sync has 
allowed us to delete a twin-triode valve 


which was previously used, as a 
Schmitt trigger, in the sync circuit. 

The time-base multivibrator has 
been found to sync quite reliably on 
an undifferentiated signal taken 
directly from the vertical-amplifier out¬ 
put. The time base will synchronise 
over a wide range of vertical signal 
amplitude, from less than one centi¬ 
metre to maximum deflection without 
change of sweep width or other 
distortion. 

The remaining two valves are used 
in the vertical amplifier. The power 
supply uses four silicon diodes, and a 
neon lamp which doubles as both 
pilot light and calibrating signal 
clipper. 

The vertical amplifier employs two 
6GH8 triode-pentode valves, the tri- 
odes being used as an input cathode 
follower and voltage amplifier respec¬ 
tively, ahead of the output stage which 
uses the pentodes in a long-tailed pair 
configuration. Direct coupling from 
the output valves permits the use of 
amplified trace positioning to ensure 
that the visible section of a trace cor¬ 
responds to linear amplifier operation. 
In contrast, AC coupling for the earlier 
stages simplifies power supply require¬ 
ments and allows the use of economi¬ 
cal circuitry. 

A considerable cost-saving has been 
made by deleting the compensated 
switched-attenuator used in the previ¬ 
ous instrument. This circuitry involved 
a number of high stability close tol¬ 
erance resistors and concentric air- 
dielectric trimmers. In addition, the 
peaking chokes in the various plate cir¬ 
cuits have been omitted. There is 
some high frequency compensation in 
the form of a selective bypass at the 
cathode of the voltage amplifier. 

Having deleted the switched attenu¬ 
ator we were faced with the problem 
of providing suitable vertical attenua- 

Adjacent is a circuit dia - 
gram of the new instru-^ 6 ^ 
ment. Of particular interest are 
the DC coupled pentode verti¬ 
cal and horizontal output stages, 
making possible uncomplicated 
spot positioning circuitry, and 
reducing the overall cost . 
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Let The World University Of Postal Education 

TRAIN YOU FOR A KEY JOB 



England 


Israel 


India 


South Africa 


Hongkong 


Singapore 


Bangkok 


Australia 


New Zealand 


British West Indies 


BRANCHES 
THROUGHOUT 
THE WORLD 


TODAY there are wonderful Opportunities for the 
forward-looking man and woman. However, the best 
jobs go to those who have the foresight to prepare 
themselves by proper Training. 

British Institutes have already trained some 300,000 


men and women who have reached the top of the ladder. 
Therefore, it is up to YOU to make something of 
yourself. Don't delay, act NOW. Remember that an 
enquiry places you under no obligation but could be 
the turning point in YOUR career. 

CHECK 
THESE 
FEATURES: 

• Modern streamlined 
methods ... you learn 
the fast way and make 
rapid progress. 

• Courses based on 
STANDARD TEXT¬ 
BOOKS . . . Lessons 
and Model Answers 
written and planned 
by experts. 

• We provide all 
necessary text-books 
which remain your own 
property. 

• Moderate fees pay¬ 
able by small monthly 
sums. Written guaran¬ 
tee. 

Courses can be 
"tailored" to individual 
requirements. 


OVER 500 COURSES 


Courses offered by British Institutes include:— 


TECHNICAL 

Aero Engines 
Aeronautical Eng. 

Air Conditioning 
Arch. Drwg. & Design 
Automation 
Auto Elec. Equipment 
Automobile Eng. 
Automobile Repairs 
Building (General) 
Carpentry & Joinery 
Chemical Engineering 
Civil Engineering 
Computers 
Die & Press Tools 
Diesel Engines 


Draughtsmanship 
Electrical Engineering 
Elec. Installations 
Elec. Measurements 
Electrical Power 
Electricity Supply 
Electronics 
Foundry Practice 
Garage Management 
Gas Turbines 
Geology 
Hydraulics 
Illuminating Eng. 
Industrial Chemistry 
Jig & Tool Design 
Mach. Drwg. & Design 
Maintenance Eng. 


Management 
Marine Engineering 
Mechanical Eng. 
Metallurgy 

Municipal Engineering 
Naval Architecture 
Painting & Decorating 
Patternmaking 
PetroleumTechnology 
Plastics 

Production Eng. 

Radar Technology 
Radio Engineering 
Radio Servicing 
Refrigeration 
Reinforced Concrete 
Road Engineering 


Rubber Technology 
Sanitary Engineering 
Structural Eng. 
Surveying 

Telecommunications 
Television 
Television Servicing 
Timber Technology 
Tracing 

Welding Technology 

COMMERCIAL 

Accounting 

Advertising 

Auditing 

Book-keeping 


Business M'gement 
Commercial Art 
Commercial Law 
Company Law 
Costing 
Economics 
Fiction Writing 
Journalism 
Secretaryship 
Selling 

GENERAL 

English 

European Languages 
Mathematics 
Shorthand 
Typewriting 


And many other Subjects. 


Details of Engineering and Commercial Exams., Certs, of Competency, Matriculation, etc. 


SECURE ONE OF THESE BOOKS 



POST COUPON NOW! 



I am interested in. 

Please send me the appropriate Career-Book. 


NAME (PLEASE PRINT) 


ADDRESS. 

E.L.-W-8 


BRITISH 

INSTITUTE 

OF 

CAREERS 

In association with 
British Institute of 


Occupation 


Engineering Technology 


Age 


THE B.I.C. GROUP LEADS THE WORLD IN POSTAL TRAINING 
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tion. The choice of a simple “volume 
control” type attenuator was fairly 
obvious although some consideration 
lad to be given to the placement of 
the control. 

There were two places where the 
attenuation control could have been 
put: directly at the input, or as we 
have done, immediately after the cath¬ 
ode follower. The latter method in¬ 
volves a lower impedance control mak¬ 
ing pickup of stray radiation less 
likely. 

However, the placement of the con¬ 
trol after the cathode follower meant 
that this valve must, in turn, be able 
to handle a much higher input-signal 
amplitude before introducing appreci¬ 
able distortion. To achieve this, we 
aave employed a bootstrapped cathode 
follower. 

By placing the return-end of the 
?rid resistor at a suitably tapped point 
in the cathode load, we are able to 
swing the grid over a much wider 
voltage range than would otherwise 
>e possible. With the present circuit, 
he maximum input voltage, before the 
inset of distortion, is, 120 volts peak 
o peak. 

With the addition of a single fixed 
voltage divided at the input, we have 
extended the input-voltage capability 
o 600 volts peak to peak: the effective 
division ratio being 5 to 1. A compen¬ 
sation capacitor of 2pF is required 
across the 3.9M resistor for flat fre¬ 
quency response. 

Vertical frequency response is ex- 
client, considering the relative sim¬ 
plicity of the amplifier, being 3dB 
down at 3 Hz and, at the high end, 
SOOKHz. Maximum sensitivity of the 
vertical amplifier is about 30mV/cM 
leak to peak, and 150mV at the “by 
5” divider input. 

The higher voltage range should be 
nore than adequate for most audio- 
voltage applications, including plate-to- 
ilate and load voltage waveform obser¬ 
vations. A calibrating voltage, of one 
volt peak to peak, has been included, 
dlowing a limited range of voltage 
neasurement. A voltage measurement 
:an be made by determining the gain 
control setting, or by direct compari¬ 
son, using the calibrating voltage. 

The horizontal amplifier uses the 
pentode sections of the two 6BL8 
ECF80) triode-pentodes in a long tail¬ 
ed pair configuration similar to that 
>f the vertical amplifier. DC coupling 
s again used to permit amplified trace 
positioning. Frequently compensation 
s executed by feedback, between the 
cathodes of the long-tailed pair, via a 
0018uF capacitor. 

The input sensitivity of the horizon- 
al amplifier is approximately 400mV/ 
:M, which should be quite adequate 
or a Lissajous figure knd other appli- 
:ations involving an external horizon- 
al signal. The frequency response of 
he amplifier is from 3 Hz to 500KHz 
petween the —3dB points. 

The timebase is a free-running 
nultivibrator circuit using the triode 
lections of the 6BL8s. Its operating 
peed is determined by the RC time 
:onstant in the cathode circuit of V5a. 
hoarse sweep speeds are set by switch- 
ng various values of C while fine 
idjustments are made varying the R, in 
his case a 1M linear potentiometer. 

Timebase range in the prototype 
nstrument was from 3 Hz to 180KHz 
n five switched ranges. The actual 
.weep time per centimetre will not 
mly depend upcn the timebase fre- 



Above: A view looking down 
on top of the chassis showing 
the placement of the major 
above-chassis components . Note 
the four single can mounting 
electrolytics . Right: Wiring dia¬ 
gram (drawn with the front 
panel end of the chassis at the 
top) showing the layout and 
wiring associated with the ver¬ 
tical amplifier, part of which is 
obscured in the above photo¬ 
graph . Load and decoupling re¬ 
sistors are mounted on the 
miniature resistor-panel and 
negative electrolytic leads ter¬ 
minated at a tag strip mounted 
by the unused valve-socket hole. 



quency but it will also vary with the 
horizontal gain setting. 

The linearity of this timebase has 
been improved, by the addition of feed¬ 
back from the plate of V4b (suggested 
by a reader following the presentation 
of the 1966 CRO) so bootstrapping 
the RC time constant discharge in the 
cathode of V5a. However, the linear¬ 
ity does vary somewhat with the 
horizontal gain setting as this control 
also varies the feedback loop gain. 
Consequently, the degree of boot¬ 


strapping Was chosen to give optimum 
linearity at about maximum horizontal 
gain. 

When not required, the timebase is 
disabled by opening the cathode circuit 
of V5a. The timebase output can also 
be disconnected from the horizontal 
amplifier input by removing the inter¬ 
terminal link. 

For special purposes the timebase 
signal may be used to drive external 
circuitry and/or the internal timing 
R and C constants may be augmented 



A view of the power supply and horizontal amplifier/timebase wiring , 
giving a good idea of the general layout . Note the minor bracket , 
under the transformer mounting nuts, supporting two tag strips . 
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ORTOFON 


THE ONLY ORGANIZATION IN THE WORLD MANUFACTURING 
OUTSTANDING INTERNATIONALLY ACCLAIMED DISC 
CUTTING EQUIPMENT AND EQUALLY FAMOUS TONE ARMS 
AND CARTRIDGES! 


Many recordings in your collection un¬ 
doubtedly carry world famous labels . . . 
and a high proportion of them will be 
reproductions from an ORTOFON cut 
master. It naturally follows that ORTOFON 
should manufacture the most advanced 
and effective arms and cartridges, for 
reproduction is complementary to record¬ 
ing. 

In cartridge design the moving coil prin¬ 


ciple is the only recognised transducer 
system inherently free of non-linear dis¬ 
tortion. ORTOFON elliptical diamond 
stylii fitted to ORTOFON stereo cartridges 
have now eliminated tracing distortion 
caused by the differing shape of disc 
cutters and reproducing stylii. All ORTO¬ 
FON stereo cartridges feature a 15° 
tracking angle. 


ORTOFON 

now introduce the new SL15 
lightweight stereo cartridge—a moving 
coil unit with very high compliance and 
improved frequency response. This su¬ 
perb cartridge is designed for use in 
transcription tone arms of the highest 
possible calibre. 

ORTOFON SL15 
SPECIFICATIONS: 

Weight of cartridge: 7 grams. 

Output impedence: 2 ohms. 

Equivalent mast (at stylus point): 0.9 mg. 
Recommended stylus pressure: 0.75-1.5 grams. 
Output: 0.025 mV/cm/sec. 

Stylus radius: Spherical diamond-SL15 
0.0006". 

Stylus radius: Elliptical diamond— 

0.0007" x 0.0003" 

Tracking angle: 15 ° 



Static compliance: 25 x 10 •* cm/dyne 
Channel separation: 20-30 dB. 

Frequency response: 10-40,000 Hz. 

*An exclusive protective device . . . “Pro- 
tecto-Skate” . . . shields the stylus if the 
cartridge is accidentally subjected to ex¬ 
cessive external lateral or vertical press¬ 
ure. This tube is highly polished to afford 
added protection for the record surface 
itself. 



THE NEW ORTOFON TONE ARM MODEL RS-212 


Full advantage of the oustanding charac¬ 
teristics of the SL15 series cartridge may 
be taken with the new ORTOFON RS-212 
arm. A stylus pressure mechanism based 
on spring tension also incorporates an 
effective automatic anti-skating arrange¬ 
ment; stylus pressure and anti-skating 
force are correctly related when the stylus 
pressure is set. Although factory set for 
ORTOFON cartridges with elliptical stylii, 
a ratio adjustment screw permits use of 
any cartridge. The ORTOFON “Hi-Jack” 
lifting/lowering device is standard equip¬ 
ment with the RS-212 arm. 
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ORTOFON cartridges have won universal 
popularity with discerning music lovers 
and professional users; the low distortion 
moving coil principle is quite incompar¬ 
able. Stereo cartridges developed by 
ORTOFON engineers have always been 
advanced in design and construction; the 
ORTOFON S15 series offers superior 
sound reproduction and will trace the 
most complex waveforms at 1.5 grams. 
The SI 5 is available with an optional 
built-in transformer and may also be pur¬ 
chased ready mounted in the lightweight 
metal “G" shell for use with the ORTO¬ 
FON SMG-212 tone arm. 

ORTOFON S15 SPECIFICATIONS: 

S15T S15 

Weight of cartridge 18.5 grams. 12.5 grams. 

Output impedence 15 Kohm 2 ohm 

Output in mV/cm/sec 

(loaded) 2 0.04 


Equivalent mass at stylus 


point 

0.9 mg. 0.9 mg. 

Recommended stylus 


pressure 

1-2 gr. 1-2 gr. 

Elliptical stylus radius 

0.0007" X 0.0003" 


(both models) 

Spherical diamond 


radius 

0.006" (both models) 

Tracking angle 

15° 15° 

Static compliance 

20 x 10" 6 cm/dyne 

Frequency response 

20-20,000 Hz.±2dB. 

Channel separation 

20-30 dB. 




. 


ORTOFON MODEL SMG-212 
TONE ARM 

The Model SMG-212 is a statically bal¬ 
anced tone arm and turntable levelling is 
unnecessary. Precision ball bearings in 
both vertical and horizontal axis permit 
lowest possible stylus pressures. Accepts 
standard “G” shells; height over the 
mounting board is adjustable. Effective 
length from arm base to stylus tip is 9", 
overhang is 0.63” and stylus pressure is 
adjustable from 0-12 grams. 




Australian National Distributors: 



Head Office: 28 Elizabeth St., Melbourne Vic. Tel. 63 8101 * 
Sydney Office: 22 Ridge St., North Sydney, N.S.W. 929 6816 
Canberra Office: 31-33 London Circuit, Canberra City. A.C.T. 
Tel. 496050 


INTERSTATE REPRESENTATIVES: 

N.T.: Pfitzner’s Music House, Smith Street, Darwin. Tel. 3801 
Q’land; Sydney G. Hughes, 154*158 Arthur St., New Farm, Brisbane. 581422 
S.A.: Eilco Sales Pty. Ltd., 7-9 Osmond Terrace, Norwood, S.A. Tel. 63 4844 
Tas.: K. W. McCulloch Pty. Ltd., 57 George Street, Launceston. Tel. 25322 
W.A.: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861 
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RADIOTRONICS keeps you slightly more than up 
to date with developments in the audio-circuitry, 
radio, electronics and television fields. It covers 
the news, forecasts the breakthroughs; it’s a 
very useful channel to be tuned to. Published 
quarterly. Annual subscription $2.00. From A.W.V., 
the publishers, only. 


For a free sample copy of the latest 
issue and subscription form, write to 
The Sales Department 
A.W.V. 

Private Mail Bag 
Ermington, N.S.W. 2115 


AMALGAMATED WIRELESS VALVE CO. PTY. LTD. 


Sydney • Melbourne • Brisbane • Adelaide 
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A close-up shot of the vertical amplifier valve sockets and the 
immediate wiring and components associated with the two valves. 
One watt load resistors are mounted on the panel just visible under 
the cathode ray tube. 


by external timing components by con¬ 
necting these between the output ter¬ 
minal and ground. This is possible 
because the output terminal is directly 
connected to the internal timing com¬ 
ponents between the cathode of V5a 
and ground. 

The display tube circuit of this 
instrument is fairly straightforward, 
and warrants little discussion. The 
power supply is a voltage-doubler type 
using two AS3 (BY100) silicon diodes, 
and delivers — 400V to the grid of the 
tube. As the deflection plates are at 
approximately 220V positive with re¬ 
spect to the chassis, this makes the 
total tube voltage in excess of 600V, 
and gives a clear sharp trace. 

The tube itself is the DG7-32, as 
mentioned earlier, and, as far as we 
are aware, this tube is the least costly 
of the new tubes available for oscillo¬ 
scope use; it is also the most readily 
obtainable. Substitute tubes may be 
available from disposals sources but 
rarely will these prove satisfactory, 
either having lost trace brightness and/ 
or clarity in the years since they were 
made, or being embarrassingly low in 
deflection sensitivity. 

In the 1966 instrument it was found 
necessary to use a mu-metal shield 
around the tube for complete hum 


eradication, but this is not necessary 
in the new instrument. The steel 
chassis, together with the strapped low 
flux radiation transformer and the 
somewhat less stringent requirements, 
enabled us to use the tube unshielded. 
The elimination of the CRT shield 
represents considerable cost saving in 
this economy instrument. But, if an 
aluminium chassis is used, a mu-metal 
shield might be necessary. 

Automatic brightness for the tube 
is achieved by connecting the tube 
grid direct to the negative supply and 
fitting a self-bias resistor (270K) in 
series with the cathode. As bias is 
therefore made a function of screen 
current, the trace tends to stabilise at a 
level of brightness which is virtually 
independent of sweep speed or pattern 
size. 

It should be noted that individual 
tubes may vary in their control charac¬ 
teristics. Thus with some tubes it may 
prove necessary to alter the value of 
the cathode resistor from that shown, 
in order to arrive at a convenient 
brightness level. In general, higher 
resistor values will give a less bright 
trace and vice-versa. 

As the brightness level remains rela¬ 
tively constant with this circuit, the 
focus and astigmatism controls rarely 


PARTS LIST 


miiiniiiiiiiiitiiiiiiiitiiiiiiiiititiiiiiiiiiiiiiitiiimiitmitiiittiiitiiiititiiiitimitiiiiiiiiiiiiititiiHiiiiiiiiiiiitiifiiiiifiiiiiiniiiifiiiiiii 


1 Case, front panel and chassis, 
7tin x 5in x 8iin. 

1 Power transformer, 250-0-250V 
secondary at 50mA, 6.3V at 1A, 
6.3 V at 3A CT, low radiation 
type, spacer mounting. 

1 Set of brackets, shielded plate, 
tube hood, graticule, etc. 

1 Rotary switch, 2 pole 5-position. 

1 Slider switch, 1 pole 2-way. 

VALVES AND DIODES 

2 6BL8/ECF80. 

2 6GH8. 

1 DG7-32 CRT. 

4 AS3, BY100 or similar silicon 
diodes. 

1 NE2 neon bulb, in pilot bezel. 

CAPACITORS 

400VW unless specified: luF 125V, 
2 x 0.47uF, 0.47uF 160V, O.luF 
600V, 2 x 0.1, O.luF 160V, 
.068uF, .OluF, .01 uF 160V, 2 x 
.OluF 50V, .0018uF, .0015uF, 
.OOluF, 82pF, 22pF, 15pF, 2pF. 

1 lOOuF 6VW electrolytic. 

1 4 x 24uF 350VW chassis mount¬ 
ing electrolytic. 

2 8uF 300VW electrolytic. 


1 4uF 250VW electrolytic . 

1 luF 150VW electrolytic. 

RESISTORS 

5 per cent h-watt unless specified. 

1 x 3.9M, 3 x 1M, 3 x 470K, 1 x 
270K, 5 x 220K, 4 x 100K, 1 x 
68K 1W, 1 x 68K 2W, 1 x 47K, 

1 x 47K 1W, 2 x 33K 1W, 1 x 
27K, 2 x 22K 1W, 1 x 10K 1W, 

2 x 8.2K 1W, 2 x 6.8K, 1 x 3.9K, 
1 x 3.3 K, 1 x IK, 2 x IK 3W, 1 
x 680 ohms, 2 x 390 ohms, 1 x 
68 ohms. 

POTENTIOMETERS 

1 1M linear with switch. 

2 1M linear. 

2 100K linear. 

2 20K linear. 

MISCELLANEOUS 
5 miniature 9-pin valve sockets, 1 
wrap-around valve shield, co-axial 
input connector, 3 red screw ter 
minals, 2 black screw terminals, 2 
midget knobs, 4 small knobs, 1 
banana socket, handle, rubber 
feet, mains cords, miniature resis¬ 
tor panel 2 min. 3-lug tag strips . 




UNITED TRADE SALES 

PTY. LTD. 

PIONEER SM83 

80 Watts Integrated Stereo Amplifier 

25 Watts RMS Per Channel. Freq. 
Response: 5Hz-100Khz±ldb. Harmon¬ 
ic Distortion: Less than 1 per cent 
at Rated Output. Hum and Noise: 
More than — 60db Magnetic Input. 
More than — 80db Auxiliary Input, In¬ 
put Sensitivity: Magnetic 4mV, Tape- 
head 2mV, Crystal 20mV, Aux 150mV, 
Tuner 150mV, Tape play 200mV. Price 
$200. Plus Freight. 

PIONEER SX410 
26 Watt Stereophonic Amplifier 
Incorporating 5-Band Receiver. AM 
Band 1-535 to 1650Mhz. AM Band 

2—1.6 to 5Mhz. AM Band 3-4.5 

to 13.5Mhz AM Band 4—11 to 

29 Mhz. FM Band 5—88 to 
108Mhz. 11 Watts RMS Per Channel. 
Frequency Response: 20Hz-20Khz± 
ldb. Harmonic Distortion: Less than 
1 per cent at Rated Output. Input 
Sens.: Magnetic 3mV, Ceramic 60mV. 
Tapehead 2mV. Aux 200mV. 8 or 16 
ohm Output. Price $292. Plus Freight. 

PIONEER SE2P 
Stereo Headphones 
Impedance Range: 4-16Khz. Head 
phone Impedance: 8 ohms. Power 
Handling Capacity: 0.5 Watts. Fre¬ 
quency Response: 25Hz-16Khz. Price 
$17. Plus Freight. 

PIONEER SA400 

30 Watt Integrated Stereo Amplifier 

11 Watts RMS Per Channel. Fre¬ 
quency Response: 30Hz—20Khz±ldb. 
Harmonic Distortion: Less than 1 per 
cent at Rated Output. Hum and Noise: 
More than — 60db Magnetic Input. In¬ 
put Sensitivity: Magnetic 2.3mV. Cer¬ 
amic 38mV. Tapehead 1.5mV. Play¬ 
back 150mV. Aux. 150mV. 8 or 16 
ohm Output. Price $123.50. Plus 
Freight. 

Extensive Range of Pioneer Products 
in Stock 

PRICES SUBJECT TO 
ALTERATION WITHOUT NOTICE 
No. 10 CRYSTAL CALIBRATORS. 

Nominal Range 500 Khz-30Mhz. 
500 Khz Xtal and 250/500 Khz BFO. 
Provide Heterodyne in steps of IMhz. 
Dial Calibrated in 2Khz Dvisisions. 
Power-12V DC at 0.3 Amp. 250V DC 
at 15MA. Brand New in Sealed Car¬ 
tons $13 ea. Used, but in good con¬ 
dition, $10.50 ea. Packing and Freight 
$1.50 extra. 

MILLER IF STRIPS 8903B 
(Pre-Wired). 

455 Khz Centre Frequency. Com¬ 
prises 2 IF Stages, Diode detector. 
Inbuilt AVC 55db Gain. PNP Transis¬ 
tors. Power 6V DEC at 2MA. Size 
—liin x iin x iin, $9.50 plus freight. 
LINEAR AMPLIFIERS, R.F. No. 2. 
Employ 4 —807’s. 

Frequency Coverage 2 Mhz—7.5 
Mhz (easily modified for 20Mx). In¬ 
built 12V Genemoter supplies 600v DC 
at 200MA. Ideal SSB. Mobile Linear. 
Complete with all Valves. $10 plus 
freight. (Supplied with 2 spare 807s 
and Antenna Unit $2 extra.) 

VALVE SPECIALS. 

QB2/250 (813) $9, 807. 70 cents. 
VR150/30 75 cents ea. or 3 for $2. 
VR105/30 75 cents ea. or 3 for $2. 
6AC7. 20 cents ea. or 12 for $2, 
6J6, 30 cents ea. or 7 for $2. 

6AM5. 40 cents ea. 

Plus pack and Post. 

UNITED TRADE SALES 

PTY. LTD. 

280 LONSDALE STREET, 
Melbourne, Phone 32-3815 

(opposite Myers) 
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PROBE-A-LARM TYPE CP4 



TYPICAL APPLICATION 


A Capacitance type level 
switch for use as full or 
empty alarm and control 

• Compact design with all 
electronics in head of 
measuring probe 

• No moving parts in container. 

• Completely reliable 

• Unaffected by pressure or 
vacuum. 

• No Maintenance. 

• Interchangeable electronics. 

• Completely transistorised. 

• Fail Safe High/Low Switch. 

• Printed Circuit 

• Simple and Robust 

• Interchangeable probes 

• Long Life 

• Economically priced 


The PROBE-A-LARM is a level switch for maximum or minimum detection 
in bunkers, silos or hoppers containing granular solids or liquids. Its output 
can be used for either visual/audible warning or automatic control. 


ASSOCIATED CONTROLS PTY. LTD. 


14 ENTERPRISE AVENUE, PADSTOW, N.S.W. 2211 Telephone 77-8793, 77-4405 


VICTORIA SOUTH AUSTRALIA QUEENSLAND 

Eastern Instrument Services Teknis Pty. Limited. Instrument Engineering Austral Lighting Pty. Ltd., 

Pty. Ltd.. P.O. Box 45. Pty. Ltd., Hlgga Street. 

Suite 17, 67 Queens Road. LOWER MITCHAM. 5052 32 Annerley Road. BREAKFAST CREEK. 4010 

MELDOURNF. 3000 Phone 76-3224 WOOLLOOMGABCA. S.2. Phone 62-2811 

Phone 51-8503, 51-8504 4102 

Phone 91-5111 


WESTERN AUSTRALIA 

Mechanical and Electrical 
Design and Drawing Service. 
23 Slade Street. 
BAYSWATER. 6053 
Phone 71-5432 
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need to be readjusted once set. They 
have, therefore, again, been relegated 
to the rear of the instrument, together 
with the two trace positioning controls. 
This reduces the number of front- 
panel controls to <a bare minimum and 
makes for simplified and convenient 
operation. 

Intensity modulation may be ap¬ 
plied to the cathode ray tube via a 
capacitor to the cathode (negative 
modulation). The capacitor used for 
this purpose should be a low-leakage 
high-quality type rated at 1000VDC 
working. It may be noted that re¬ 
trace blanking is not fitted to the 
instrument, the retrace being suffi¬ 
ciently rapid at most speeds to cause 
negligible interference. With the 
simple time base employed blanking 
is not easily provided. 

The main power supply of the 
instrument is quite simple and em¬ 
ploys a further two AS3 silicon 
diodes in a full wave rectifier circuit. 
Resistance capacitance filtering and 
decoupling are used throughout for 
economy. The power transformer has 
been used previously, in both the 
September, 1960 CRO and the May, 
1966 CRO, featuring a shorted-tum 
copper strap for low radiation. 

The four 24uF/350V electro¬ 
lytic capacitors used for HT filtering 
and decoupling are combined in a 
chassis mounting can for space 
economy. The two 8uF/350V electro- 
lytics used for decoupling in the ver¬ 
tical amplifier are single units mount¬ 
ed above chassis immediately under 
the neck of the cathode ray tube. 

The IV p-p 50Hz calibration volt¬ 
age, available at the front panel, is 
derived from the secondary of the 
power transformer via a clipper cir¬ 
cuit, using an NE2 neon bulb which 
also serves as the pilot lamp. As 
neon lamps vary slightly in their 
ignition voltage the resistor connected 
between the calibration terminal and 
chassis may need to be altered from 
the value shown to adjust the signal 
to exactly IV p-p. 

The mechanical aspects of the pre¬ 
sent instrument are the same as for 
the 1966 instrument and, as such, 
are relatively simple and straightfor¬ 
ward. The front panel of this and 
the 1966 CRO is identical in size 
with that of the small case used for 
many other of our compact instru¬ 
ments — only 7iin x 5in. The actual 
case for both oscilloscopes has been 
made only a little more than twice 
the depth (8*in) of the standard small 
instruments case. This makes the 
present instrument very compact. 

As may be seen from the photo¬ 
graphs the case is provided with a 
tilting foot which permits the instru¬ 
ment to be tilted up for convenient 
up from 16G aluminium or 18G 
bench operation. The foot is bent 
steel sheet and folds flat against the 
bottom of the case when not in use. 

The chassis of the instrument is 
basically an “L”-shaped bracket fas¬ 
tened to the front panel by the 
vertical gain control sync polarity 
and timebase switches. It has a fin 
lip along both sides and rear edges 
for strengthening. A shield plate 
under the chassis supports the minia¬ 
ture resistor panel carrying the time- 
base capacitors and tie-points for 
other horizontal components, while a 
bracket at the upper rear of the 
chassis supports the focus and astig¬ 



matism controls. 

The tube base and socket are clamp¬ 
ed to the top of the chassis by simple 
strip brackets, while the screen end 
sits in an octagonal guide mounted on 
the rear of the front panel. A small 
viewing hood protects the tube screen 
from incident light, aided by a green 
tinted graticule plate. 

Because of the limited space above 
chassis, the vertical amplifier valves 
are mounted upside down, 
the valve nearest the front 
the vertical amplifier is 


A photograph of the CRT face 
with calibrating signal , giving 
some idea of the linearity which 
can be expected . 


wrap-around shield. There is ample 
space between the top of the chassis 
and the CR tube to fit most of the 
vertical-amplifier wiring. 

The power supply wiring is support¬ 
ed by two 7-lug tag strips attached to 
a small plate bolted to the power 
transformer; the latter is in turn bolted 
to the rear of the chassis. The tube 
and EHT supply wiring is supported 
by a miniature tag strip and resistor 
panel above the chassis and at the rear. 

Construction of the oscilloscope 
should be fairly simple and a straight¬ 
forward matter using the circuit, 
photographs and wiring diagrams as a 
guide. However, it will be found that 
the following order of assembly and 
wiring is most convenient. 

First mount the focus-astigmatism 
control bracket to the chassis and fit 
all four rear control pots. Then mount 
the power transformer inside the chas¬ 
sis, using the bolts and spacers supplied 
with the transformer, not forgetting to 
mount the tag strip support plate under 
the nuts on the power supply side. 
Then attach the chassis to the front 
panel using the timebase switch, sync 
polarity switch and vertical gain 
control. 

After mounting the chassis to the 
front panel the shield plate may be 
fitted, followed by the remaining con¬ 
trols. The input connectors, tube hood 
graticule, and knobs may all be fitted 
at this stage also. 

The valve sockets should then be 
mounted, and after these the tag strips 
and resistor panels. Depending on the 
preference of the constructor these 
may be wired with their components 
before being fitted, or fitted then wired; 
either way assembly will be quite easy. 
And finally, after mounting the re¬ 
maining components and completing 
the wiring, the tube may be fitted, q 


If you want 

STEREO 

EQUIPMENT 


You'll deal better with 

H. B. RADIO SALES 


APRIL SPECIALS 


TRIO TKI50E AMPLIFIER, two 

Goodmans Twin-Axiom 10 Speakers 
in 3 cub. ft. Teak Cabinets, and 
Garrard AT60 Mk. II Player/ 

Changer.$270.00 

NEW B.S.R. UA70 Hi-Fi Stereo 
Changer/Player and Teak Plat¬ 
form .$42.50 

PALACE 8-WATT Stereo Ampli¬ 
fier, two Magnavox 8” Speakers 
and Garrard 1000 Changer/Player, 
$69.00 

MAGNAVOX or ROLA design 
slimline cabinet with 8 W.R. (V.C. 
15, 8 or 3 ohms) or 8 CMX 

speaker fitted.. .. $26.50 

Cabinet Kit only. $10.50 

MAGNAVOX 12 W.R. and 3 T.C. 
Tweeter with Crossover network 
in 3 C.F. cabinet; f material $41.00 
GOODMANS design 3 CF Cabinet 
and Twin-axiom 10 speaker, fin 

material. $54.00 

Cabinet Kit and Speaker . $44.20 
WHARFEDALE design, 3 CF 
cabinet (R3) iin material and Gol¬ 
den 10 speaker. $57.00 

Cabinet Kit and Golden 10 
Speaker .. .. .. .. .. $47.00 
Special quotes for other 
Wharfedale or Goodman speakers. 

Available in Maple , Walnut 
or Rosewood colours . Teak 
veneer $1 extra for Slimline and 
Bookshelf models . $3.00 extra 

for others « 


PLAYMASTER Bookshelf Speaker 
System. Complete, $30. 
Cabinet kit only $7. 

All other parts, Including speakers, 
Inner bond, etc., $15.40. 
MULLARD Mini BS Unit. 

Kit of parts, Including Cabinet, 
made and polished, speakers, Inner- 
bond and condenser, $21.50. 
Unit complete, $25. 
PLAYMASTER Super Bookshelf 
System. Complete, $40.50. 
Cabinet kit only $10.50. 

All other parts, Including speakers, 
Inner bond, etc., $25.00. 

Teak, $1.00 extra. 


Postage. N.S.W., 11.00: Qld., Vic.. 
Tas.. $1.40; other States. *2.00. 

SPECIAL QUOTES 

For Complete Sets Based On 
LEAK — MAXAMP —PEAK 
— PIONEER — QUAD — 
SANSUI — STAR — TRIO. 

Write for Stereo Catalogue 


H. B. 


SALES 


Manufacturers of Quality Radio and 
Radio Furniture for 36 years 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY 

Telephone 56-5580 
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EVERYTHING FOR THE HOBBYIST and 


SAVE $ $ $ BUILD YOUR OWN 

INSTROL-PLAYMASTER 
POINT 4 SPEAKER SYSTEM 

The latest “Elec Aust” design (Feb 1968) and Instrol is your 
guarantee that all components are precisely to specification. 
Speakers are Philips AD3703 and Magnavox 3 T.C. Air¬ 
tight cabinet construction plus Instrol feature of removable 
back with special sealing gasket. 

INSTROL-PLAYMASTER BOOKSHELF SYSTEM 
Big brother to the Point 4 originally designed “R.T.V. & H” 
December 1964. Incorporates Magnavox speakers 6” WR 
and HF 5”. Both speaker systems are available as Kit of 
Parts to build yourself, or ready built and tested. Polished 
enclosures, or enclosure kits are also available. 



PRICE PER UNIT. 

Instrol-Playmaster Point 4 System. 

Built and Tested $37.80. 

Instrol-Playmaster Bookshelf System. Kit 
Built and Tested $35.80. 

Registered Postage on any of the above. N.S.W. $1.20. 
Other States $1.60. 


Kit of Parts $30. 

Parts $28. 



The new INSTROL-PLAYMASTER 
115 SOLID STATE STEREO AMPLI¬ 
FIER (“Electronics Aust.,” April-May, 
1967). 

A fully transistorised 10 Watt Stereo 
Amplifier using the latest F.E.T. high- 
efficiency transistors. 

Crystal/Ceramic Kit.$95.00 

Magnetic kit extra.$10.50 


^✓// 



INSTROL-PLAYMASTER 106 AMP/ 
TUNER (“RTV and H,” Dec., 1963). 

A high-quality amplifier/tuner with all 
stations clearly marked on dial. Ampli¬ 
fier 10 watts per channel. 

Kit of Parts.$96.50 



9* {|l$ 

GUITAR AMPLIFIERS 

116 and 117 (“Elec. Aust.,” June-July, 
1967). 

Two fine Guitar Amplifiers, 40 Watt 
and 60 Watt. Instrol Kits include all 
optional extras are described by 
“Electronics Australia.” 

116 Kit of Parts. $84.36 

117 Kit of Parts. $9231 

Fuzz Box Kit. $12.95 



INSTROL-PLAYMASTER 111 Toner 

(“Electronics Aust.,” October, 1965). 

A high-quality wide-band tuner with 
variable selectivity, with or without 
power supply. Suitable for use with 
all Playmaster and other makes of 
amplifiers. 

Kit of Parts.$39.00 

Power Supply extra. $930 


r 




INSTROL-PLAYMASTER 
120 CONTROL UNIT 

(“Electronics Aust,” Feb. 68) 

A versatile, hybrid control unit 
which can accommodate crystal, cer¬ 
amic or magnetic pick-up cartridges. 
Incorporatec input/output facilities 
for use with tape recorders. 

Kit of Parts . - $44.41. 



INSTROL PLAYMASTER STEREO 
AMPLIFIER No. 118 
(“Electronics Australia,” July, 1967) 
Kit of Parts (Less Case) .. $82.53 

With Metal Case. $86.53 

With Teak Case .$100.03 

Magnetic Pre-Amp Kit .. .. $16.15 


1 



INSTROL 

LABELS 

A full range of 
high-quality ano¬ 
dised labels to suit 
all Playmaster de¬ 
signs, priced from 
$2 to $2.80. Full 
details in the In¬ 
strol free Metal¬ 
work Catalogue. 


OTHER PLAYMASTER KITS 

Price Add Post 


113 Amp.$64.00 

114 Tuner.$47.00 




119 Tape Adaptor .. $86.78 

107 Amp./Tuner .. $81.80 

108 Amp/Tuner .. .. $69.80 

No. 3 Amp.$57.80 

101 Amp.$61.00 

No. 10 Control Unit $39.00 
10W U/L Amp. .. $85.80 

Playmaster Designs are also available 

completely built and tested. 


$2.00 

$1.20 

$1.20 

$2.00 

$2.00 

$2.00 

$2.00 

$130 

$2.00 


INSTROL PRINTED CIRCUIT 
BOARDS 

High-quality, pre-fluxed boards to suit 
the 115 Amp. Clearly printed on 
reverse side with component location 
map. Easy to assemble. 



PRICE _ __ 

Crystal Pre-Amp. $2.00 ea. 

Main Amp (2 required) .. $1,60 ea. 
Magnetic Pre-Amp .. .. $1.60 ea. 

(add 10c for postage) 


BROADWAY ELECTRONICS 
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INSTROL EDUCATIONAL 
ELECTRONIC KIT 


[n this Electronic Age, every person should have some know¬ 
ledge, however elementary of “how it works.** The new 
instrol 20 in 1 electronic kit will enable you to understand 
n an absorbing, simple manner the basic principles under- 
ying computors, satellite communications, industrial electronic 
ievices, etc. etc. You make 20 different experimental circuits, 
ncluding 10 working radio transistor operated radio circuits. 
\udio Amplifier circuits, home intercom, testing circuits in- 
:Iuding Audio Frequency Oscillator and Signal Tracer, Morse 
Dode practice set and telegraph transmitter, etc. You use and 
earn about the amazing SOLAR CELL. 


NO TOOLS OR SOLDERING IRON 
REQUIRED 

All components pre-wired, ready for 
clip-on assembly. 50 page Instruction 
Manual supplied. m ^ ^ 

ONLY... $ 16.90 




(Plus 60c for Registered Post) 


UNIVERSITY 
UC3 WIDE 
RANGE 
3in SCOPE 

PRICE $112.50 

(Plus reg. 
Postage $2). 


UNIV ERSIT Y MVA 4 
MULTIMETER 20,000 OPV 
PRICE: $16.31. 

(Plus $1.00 Reg. Postage) 

DCV. 2.5 to 1000, ACV. 2.5 to 1000, 
DCA. 50 ma to 250 ma, Ohms. 10K 
to 10M db. —20 to 4-36. 


Wide Sweep 10 c/s to 300 kc/s, con¬ 
tinuously variable. VERT. AMP. Sen¬ 
sitivity—100 MV P.P./CM (at 1 KC). 
FREQ. RESP.: 1.5 cps to 1.5 M/C. 
HOR. AMP. Sensitivity—900 MV P- 
P/CM (at 1 KC). FREQ. RESP.: 1.5 
cps to 800 kc. 


UNIVERSITY MVA6 VTVM 
PRICE: $47.25 

(Plus Reg. Postage $1.00) 

ACV/DCV 3 to 1500 Ohms 0.2 to 
1,000 M db —20 to 4-65 RF and 
EHT Probes Input R = 10 meg ACV 
— RMS and P — P. 


SQUARE WAVE 
GENERATOR 
(Feb., 1967) 


3** C.R.O. 
(May, 1966) 





R. C. BRIDGE 
(May, 1966) 


TRANSISTOR¬ 
ISED AUDIO 
OSCILLATOR 

(Sept., 1965) 



TEST EQUIPMENT KITS 

Price Add Post 
Millivoltmeter Jan. 65 $44.7S $2.00 
Resonance Meter Nov. 65 $54.21 $2.00 
Audio Oscillator Sep. 65 $41.92 $1.20 
V.T.V.M. .. Feb. 66 $57.51 $2.00 
R.C. Bridge .. May 66 $40.99 $1.20 
3** C.R.0.May 66 $125.99 $2.00 



Frequency Meter July 66 $46.52 $2.00 
Audio Generator Feb. 67 $34.12 $1.20 




INSTROL CASSETTE TAPE 
RECORDER 

COMPLETE WITH BATTERIES, 
MICROPHONE AND STAND 

Smart, Teak Trim, simple push- 
>utton operation, recording level and 
>attery meter. Ideal for use at home, 
n the car, at picnics, meetings, and 
he office. 

PRICE.$75. 

Plus Reg, Post $1. 



ELECTRONIC TOOL KIT 
For Servicemen and Hobbyists. 


Comprises:— 

1 Soldering Iron 240V (Aust.); 1 Set 3 
Spanners; 1 Coil Resin Cored Solder; 
1 Pair standard pliers; 1 Pair Long 
Nose Pliers; 1 Pair Side Cutters; 1 Pair 
Tweezers; 1 Screw Driver Set; 2 Screw 
Driver Bits; 1 Philips Driver Bit; 1 
Pointed Awl; 1 1-8 Spintite. 

Complete in attractive zip-fastened 
carrying case. 

Price $11.00, Plus Reg. Post, $1.00. 


. 

• Tick catalogue required, and please 
J include stamps for postage. 

i 

a O Metalwork Q M.S.P. Speaker 

□ Playmaster □ Test Equip Kits 

j □ Toolkit □ iKte 1 *" 

; Name . 

a 

i 

J Address . 

• 
a 
a 

• ... 

; Post Coupon for Free Catalogue. 


E. S. & A. BANK BUILDING 
CNR. BROADWAY & CITY ROAD, SYDNEY 

(0PP. GRACE BROS.) Phone: 211-4224,211-4244,411-4213 
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“My name is TAG” 

(3 to 35 V., 0.1 hF to 50 pF, 
.30" to .38", -20% to 

+50%, -55° C. to +85° C.) 


I am a new type of capacitor. 

One of a series of miniature 
sintered tantalum anodes fully 
encapsulated which will find many 
applications in measurement, 
control and communication 
systems. I am also very valuable 
to the general electronic industry. 
My size is small, my cost is slight 
and I don’t leak. I am available 
from 3 to 35 volts and my other 
vital statistics are listed above. 

Enquire about me from 
Components Division, Standard 
Telephones & Cables Pty. Limited, 
Moorebank Avenue, Liverpool, 
N.S.W. Phone 602-0333. 
Melbourne 480.1255.Canberra 
49.8667. Brisbane 47.4311. 

Perth 21-6461, Adelaide 51-3731, 
Launceston 2 2331 


CAPACITANCE CODE 



Multiplication Factor 


Anode Spot Identifier 


First Colour Band 


Second Colour Band 


WORKING 

VOLTAGE 


Terminal Wires 

L. .67" 

D. .016" 
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Colour coded resistors — a problem 


To anyone like myself / who has cut his teeth, both natural 
and false, on colour-coded resistors, the idea of marking re¬ 
sistors in any other way would seem a retrograde step. It's 
just so easy to run the eye over a handful of resistors and 
pick out one with a red band ip the right place, followed by 
the other colours one is looking for. I'd never stopped to 
think that it might not be quite so easy for other people. 

Conducted by the Editor 


In saying this, I’m net thinking of 
those who simply haven’t learned the 
colour code, or who handle resistors 
at such infrequent intervals that they 
may never cultivate an easy familiarity 
with their eye-catching appearance. 

I’m referring to a class of person 
who faces a major obstacle, as will 
be evident from the following letter: 

Dear Sir, 

For quite a few years, electronics 
has been for me a most challenging 
and enjoyable vocation but one prob¬ 
lem for which l have found no ade¬ 
quate solution, has resulted in wasted 
time and the harmful use of wrong 
components. 

I feel that 1 am only one of a large 
number of colour-blind electronics en¬ 
thusiasts whose eye defect has meant 
an inability to read the values of 
colour-coded resistors. 

I would like to know whether or 
not other methods of resistor coding 
are in use and, if so, how readily are 
components using these methods avail¬ 
able to amateurs like myself. 

M.T. (Cairns, Nth. Qld.) 

Looking back over the years, the 
vast majority of resistors I have had 
occasion to handle have been colour 
coded in one way or another. The 
chief exception has been a few pres¬ 
tige and/or high-stability types, which 
have been finished in a particular style 


of colour and directly branded in 
terms of value, wattage, etc. 

Generally speaking, such components 
are sufficiently few in number and 
sufficiently related to particular circuit 
applications that the need to pick them 
up individually and to read off the 
printed data presents no great problem. 

But, on the few occasions when 1 
have been faced with ordinary resistors, 
over-printed rather thian colour-coded, 
I have tended to dislike them rather 
strongly. Particularly has this been so 
when poor inking or too much handl¬ 
ing has rendered the figures indistinct. 

The case for colour-coded resistors 
does, in fact seem quite strong: 

• Colour coding can be done auto¬ 
matically and more cheaply than over¬ 
printing. 

• It is more permanent and fairly 
free from (ambiguity, provided the 
lacquers are suitably selected. 

• It makes selection and handling 
easier for the majority of people en¬ 
gaged professionally in the electronics 
industry. 

• It is an aid to the circuit tracing 
and component recognition in servic¬ 
ing, since colour coding does not rely 
on the component having been wired 
into the circuit the right way up. 

But where does this leave the person 
who is colour blind? I can hardly 
imagine that it would be economical 
to change the accepted method to solve 


this particular problem. But, then, how 
widespread is the problem and what do 
other sufferers do about it? 

An interesting sidelight is that 
colour coding has never been applied 
as extensively to capacitors and it 
might be argued that what is practical 
or otherwise for one type of component 
should be so for another. 

I doubt that the cases are parallel, 
however. Capacitors, on the whole, 
have a higher unit value than resistors. 
They involve a much greater variation 
in shape, size, type and rating and pre¬ 
sent greater difficulties in representing 
their characteristics by means of colour 
code. In this respect they are so differ¬ 
ent from batches of fractional watt 
resistors which can be of uniform 
appearance, whether their value is 
reckoned in ohms, kilohms or meg¬ 
ohms. 

★ ★ ★ 

Changing the subject completely, we 
have to hand a letter from a research 
student at the University of New South 
Wales, commenting on an article in 
our February issue, last. 

Dear Sir, 

Your February edition contained an 
interesting article on the Electroretino- 
gram (ERG)—“ a new optical research 
tool” 

Several aspects discussed were not 
entirely accurate. 

It is true that an abnormal ERG in¬ 
dicates a defective retina and contra¬ 
indicates cataract operation. However, 
normal ERG have been recorded in 
eyes affected by certain diseases — 

such as glaucoma - involving severe 

loss of retinal function. 

Your author's definition of ' cataract ’ 
is similar to that suggested by Greek 
medicos hundreds of years ago. In 
fact, they invented the word. We now 
know that this condition is due to the 
opacification of the crystalline lens 
within the eye and often occurs where 
the front surface (cornea) is intact and 
transparent. 

In cases where the cornea becomes 
opaque—a secondary condition of sev¬ 
eral types of ocular diseases—it may 
be removed and replaced by a healthy 
cornea from a donor eye. 

The opaque crystalline lens in cata¬ 
ract can be surgically removed but can¬ 
not be replaced except in effect by an 
equivalent optical lens in spectacle or 
contact lens form. 

Although Arden conducted extensive 
studies using the ERG he did not pio¬ 
neer the method. The action poten¬ 
tials developed in the retina were dis- 
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GENERAL ACCESSORIES 

Trade Enquiries Invited 

116-118 CLARENCE STREET, SYDNEY 
443 CONCORD ROAD, RHODES —73-0211 


Also on display: PLAYER 
CABINETS, TAPE RECOR¬ 
DERS. RECORD CHAN¬ 
GERS, TEST EQUIPMENT, 
HI-FI OUTFITS —SARLON 
FABRICS —and SPEAKER 
ENCLOSURES. 


Please note: GENERAL ACCESSORIES STORES at: 116 Clarence St., C 
and 443 Concord Rd., Rhodes , are OPEN on SATURDAY MORN IN 


GENERAL ACCESSORIES 

lllllllllllllllliniMIIIIIH 


proudly announce the opening of a new Show¬ 
room in Sydney's Western Suburbs: at 443 Con¬ 
cord Road, Rhodes. Phone 73-0211. 


We invite you to inspect 
this showroom and see the 
top quality articles on dis¬ 
play. See such brands as 
PIONEER, PLESSEY, ROLA, 
DUAL, GARRARD, GRUN- 
DIG. 
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SOCIETY FOR TECHNICAL WRITERS 


covered simultaneously during the nine¬ 
teenth century by Holmgren in Sweden 
and Dewar and McKendrick at the 
University of Edinburgh . 

The diagram showing the “feeding 
cells” illustrates the method of “Impe¬ 
dance Electro-oculography”—the basis 
of which is not related to the ERG at 
all. 

Impedance Electro-oculography is a 
recent development of Electro-oculo¬ 
graphy (EOG). The EOG has gener¬ 
ally been defined as the method of re¬ 
cording eye movements by registering 
corresponding changes in electrical 
potential between electrodes placed in 
the plane of the eye movement. This 
technique is possible because the cor¬ 
nea is electrically positive to the pos¬ 
terior pole of the eyeball. The ampli¬ 
tude of this ocular potential varies be¬ 
tween 6 and 10 millivolts. The axis of 
maximum potential almost corresponds 
with the optic axis. Therefore , the eye 
acts electrically as a rotating dipole 
in a semi-conductive (tissue) medium. 

Impedence EOG shows changes in 
an alternating current applied across 
the orbit as the ocular potential varies 
during eye movement. “The impedance 
change introduces an amplitude modu¬ 
lation of a radio-frequency carrier ap¬ 
plied across the electrodes. The modu¬ 
lation signal is linearly proportional to 
the direct-current signal of the classic 
EOG, but is more easily amplified. 
Other advantages are that the elec¬ 
trodes do not polarise and base-line 
shifts cause less interference with the 
desired signal” (Sullivan and Weltman). 

Now, the main generator of the ocu¬ 
lar potential, the basis of EOG — lies 
in the pigment epithelium layer of the 
retina. The generator is one expression 
of the chemical processes involved in 
retinal metabolism. This voltage 
source is not related to that of the 
ERG—the electrical expression of neu¬ 
ral response to visual stimulation . 

The EOG is being used as a research 
and clinical technique in the Depart¬ 
ment of Optometry at the University 
of N.S.W. 

Yours faithfully, G.D. 

We would thank G.D. for his obser¬ 
vations. As indicated at the foot of 
the item in question, it wias taken 
from 'the publication “Spectrum,” being 
one of a number of condensed reports 
of recent developments in the United 
Kingdom. 

G.D.’s comment about glaucoma 
does not obviously contradict anything 
in the article; it is more in the nature 
of additional information about a 
complicating factor. 

As he points out, however, there 
is definite confusion in the article 
between the cornea and crystalline 
lens in relation to cataract. This is 
something we should have picked up, 
in reprinting the article. 

As far as replacing the crystalline 
lens is concerned, G.D.’s criticism 
may in itself be in error. Our assistant 
editor recalls having seen depicted on 
television an operation for replacing 
the crystalline lens in the eye with a 
plastic lens. As far as he can recall, 
it was in the B.B.C. program “Science 
of Man,” broadcast locally toy the 
A.B.C. G.D. may care to check on this. 

Dr Geoffrey Arden is mentioned in 
the article as having led the team 
which produced the particular equip- 


Dear Mr Williams, 

I am writing on behalf of a group 
of technical writers who are interested 
in the formation of a professional 
society in Australia. 

As you are no doubt awiare, tech¬ 
nical writers are usually unknown to 
one another (except within an organi¬ 
sation); therefore the immediate pro¬ 
blem confronting us is one of estab¬ 
lishing contact with other technical 
writers. This contact will be followed 
up by a letter, a copy of which is 
enclosed. 

“Electronics Australia” is widely 
read by professionals in the electronics 
industry and there is no doubt that 
an item about this project would reach 
the people in whom we are interested. 

We would be grateful for your assist¬ 
ance in this matter and will happily 
concur with the form of presentation 
you may decide to adopt. 

Best wishes for the continuing suc¬ 
cess of “Electronics Australia” in 1968. 

MAX E. PLEFFER, A.M.T.P.A. 

CIRCULAR LETTER 

Dear Sir, 

The growth of secondary industry 
in Australia since World War II has 
been responsible for a large increase 
in the number of persons engaged in 
technical communication, but technical 
authors and allied craftsmen are 
usually unknown to one another 
because of the absence of any society 
or organisation devoted to the pro¬ 
fession. 

We, in the writing group at the 
Engineering Products Division of 


ment referred to in the article but it 
does not exclude the possibility of 
earlier workers in the field. G.D. offers 
this additional information. 

The diagram showing the relation¬ 
ship between eye position and poten¬ 
tials was simply reprinted as part of the 
original article. It serves to indicate 
another way in which electrical poten¬ 
tials are being used to monitor physical 
situations. In this respect it is 
interesting but we must agree that it 
appears to be redundant as far as 
the basic material on the electroretino- 
gram is concerned. It may have been 
rendered redundant during the original 
condensation. 


Amalgamated Wireless (Australasia) 
Limited, are of the opinion that there 
is a sufficient number of persons 
engaged in technical communication in 
the Sydney area to form a society. 
To form such a society, it will be 
necessary in the first instance to gather 
all interested persons at a meeting at 
which information about two kindred 
overseas societies can be presented. 

These overseas societies tare the 
Technical Publications Association 
(United Kingdom) and the Society of 
Technical Writers and Publishers Inc. 
(United States). Some of the writers 
at A.W.A. are members (or have 
applied for membership) of one or 
both of these societies which are dedi¬ 
cated to furthering the art of technical 
communication and the development 
of competence of members, iand do so 
by society meetings and the publication 
of society journals. 

The proposed society could be a 
new creation designed to fill the 
requirements of the profession in Aus¬ 
tralia, or could be an offshoot from 
either of the societies mentioned above. 

It is anticipated that the initial meet¬ 
ing would be held on a weekday even¬ 
ing at the Wireless Institute Centre 
commencing at a time convenient for 
the majority of those .persons wishing 
to attend. (The Wireless Institute 
Centre is located in Atchison Street, 
St. Leonards, behind the tenpin bowl.) 

If you are interested in the forma¬ 
tion of a society and wish to be 
notified of the meeting, please contact 
the undersigned. 

MAX E. PLEFFER, A.M.T.P.A., 

9 Braddon Street, 

Blacktown, N.S.W. 2148. 


While the focus is on brickbats, we 
may as well let a reader from Sbuth 
Australia have his say: 

Dear Sir, 

In the November, 1967 “Forum” we 
were struck by the profound state¬ 
ment: ‘*To impress is not always to 
informUnder this heading, we were 
taken on a carefully conducted tour of 
precis writing. Very good. 

But let us turn to the February , 
1968 issue. Mr Shore (“The Mag¬ 
netic Personality of Matter” pp 12-15) 
may be a very learned man . / assimi¬ 
late knowledge at an average speed , 
but many paragraphs had to be re-read 


"VAN DER MOLEN" 


NEW TAPE DECK 
RELEASE 

2 Heads with space for 3rd head 
4 Tracies 

3 Speeds 

Wow & Flutter—less than .15% 

Motor Winding Tapped for 22V 
Power Supply. 

Stocks From: 

S. E. WILLIS TRADING CO. 

38 Riversdale Road, CAMBERWELL JUNCTION, Vic. 3124 Phone 82-5787 
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LAFAYETTE NEW! ha-600 

Transistorized Communications Receiver 



2 HELD EFFECT TRANSISTORS ;°w35*T*-« dm. 

r DAline 150400 KC, 550-1600 KC (Broadcast Band), 

J DAnUJ | .6-4.8 MC, 4.8-14.6 MC, 10.5-30 MC. 

This new receiver, Model HA-600, combines the latest solid state elec¬ 
tronics with attractive modern appearance to achieve a superb blend of 
performance and style. Advanced circuitry utilises two Field Effect 
Transistors in the front end RF stages to assure high sensitivity with 
lowest noise factor. 10 Transistors, 7 Diodes plus 1 Zener Diode com¬ 
pliment the F.E.T.’s to provide top performance with exceptional stability. 
Series Gate noise limiter and automatic volume control provide efficient 
noise and audio blasting suppression. Built-in variable BFO permits clear 
reception of code and single sideband signals. Continuous electrical band- 
spread calibrated for amateur bands 80 to 10 metres facilitates tuning. 


• Operates from 12 volts DC (negative ground) or 220-240 volts 50 cps. 
(17 watts). 


• Built-in 100 KC Crystal Calibrator with Front Panel Switch. 


• Two Mechanical Filters for Ex¬ 
ceptional Selectivity. 

• Product Detector for SSB/CW. 

• Huge Edge Illuminated Slide 
Rule Dial with “S" Meter. 


• Electrical Bandspread Calibrat¬ 
ed on Amateur Bands 80 to 10 
metres. 


• Engineered by Lafayette to their 
highest quality standards. 


SPECIFICATIONS; Sensitivity: 1 uV at lOdb signal to noise ratio. 
Selectivity: -f- or — 2 KC at 6db down + or — 6 KC at 60db down. 
Intermediate Frequency: 455 KC. BFO Frequency: 455 KC + or — 
2.5 KC. Antenna Impedance: 50-400 ohms. Audio Power Output: 3 
Watts at 4 ohms. Speaker Impedance: 4, 8 and 500 ohms. Headphone 
Impedance; 8 ohms. CONTROLS: Function, BFO, Volume, Band Selec¬ 
tor, RF Gain, Antenna Trimmer, Calibrator On/Off. Automatic Noise 
Limiter On/ Off. 


Lafayette 

I® Division of Electron Tube I AEA 


Division of Electron Tube 
Distributors Pty. Ltd. 


LAFAYETTE 


AH Mail Enquiries and Orders to: 

VICTORIAN SALES CENTRE 
AND HEAD OFFICE, 

ISA WELLINGTON STREET 
WINDSOR, VIC, 3181. Ph.: SI 6362 


ELECTRONICS 

Communication receivers 
are also available from; 

RADIO HOUSE PTY. LTD., 306 Pitt 
Street, 6 Royal Arcade, 760 George 
Street, Sydney. N.S.W. 2000. 

TISCO AGENCIES, Overend and Hamp¬ 
ton Streets, Woolloongabba, Q'land. 
4102. 


to grasp the full meaning, viz.: “The 
instant either ferromagnets or ferri- 
magnets are subjected to an outside 
magnetic field . . . the domains reassert 
their independance and this collective 
moment begins gradually to decline” 

Let us turn, in the same issue, to 
“Electrochemical Machining” “The 
rate of removal of metal in ECM is 
independant . . . etc” 

Let's be reasonable. The Editor has 
the responsibility of reading it before 
printing (as well as glancing through 
letters like this one) to check that the 
material is suitable for the youngest 
reader to absorb, without disinterest- 
ing the older readers . 

Another thing 1 would like to air my 
views upon, though you are not directly 
to blame, is the increased use of in¬ 
itials in the field of electronics. Surely 
ink and paper are not in such short 
supply that “electrochemical machin¬ 
ing” must be written “ECM” 1 accept 
that some abbreviations are easy to 
say, but I defy anybody to say 
“CCSL” faster than “compatible cur¬ 
rent sinking logic” and have everyone 
within earshot understand . 

Further, and in closing, I notice that 
some transistors share the biggest fault 
of most valves. Their identification 
and their types numbers become easily 
erased. 

(B.H., Elizabeth South, S.A.) 

If I seem to be smiling slightly as I 
comment on this letter, it is because 
of the element of humour, intentional 
and otherwise, which it contains. 

The concept of an Editor reading 
every article and every letter is one 
of those pieces of fiction to which 
both the public and the legal profes¬ 
sion still seem to subscribe. Because 
editors have to take some time off 
for eating and sleeping, a proportion 
of their work has to be delegated to 
others — in the hope that the “others” 
will iriake appropriate decisions iand 
not involve the editor too many times 
as the nominal defendant. 

But even allowing for assistant-, 
technical- and sub-editors, time may 
still not allow for articles to be doctor¬ 
ed or rewritten as freely as one might 
like. And, if the authors happen to be 
in America or England, as of the two 
articles quloted, it becomes that much 
more difficult to put revised words into 
their proverbial mouths. 

Whether the examples quoted are 
all that bad could be argued anyway. 

As for the use of initials, I admit 
that they can be overdone to the point 
of affectation. But within the scope 
of an article, or within a prescribed 
conversational group, I fancy that 
“ECM” is a lot easier to read, to see 
and to say than “electrochemical 
machining.” 

When it comes to “compatible cur¬ 
rent sinking logics,” the phrase is so 
universally accepted that one only has 
to say it in company for 'all concerned 
— housewives, children, insurance 
salesman — to show immediate inter¬ 
est. To frustrate such interest by toil¬ 
ing through the initials CCSL is noth¬ 
ing short of dastardly. B.H. is all 
heart! 

Yes, transistor brands and type num¬ 
bers do rub off on occasions and it 
can be more baffling than in the 
case of valves. Fortunately, in Aus¬ 
tralia, we have thus far been spared 

(Continued opposite) 
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Columbus Off; Indies by October 
Is Spanish National Goal 

By Bill Clothier 


MADRID, July 19, 1492.—Spain 
today launched a manned sea probe 
toward the Indies. Three vehicles left 
Barcelona this morning, Queen Isabella 
announced. 

Court spokesmen said the triple 
probe was directed by Command 
Sailor Christopher Columbus, an 
Italian friend of th e Queen. 

The launching today culminated 
months of preparation amidst a raging 
controversy. The program won the 
backing of Queen Isabella, but others 
in key positions expressed misgivings 
about the practical value of such a 
venture. Opponents charged that an 
unmanned probe launched earlier had 
failed to return. They said it had sailed 
off the edge of the earth and that pre¬ 
sent technology cannot produce a 
vehicle capable of countering the edge 
factor. 

Columbus, however, said the un¬ 
manned probe which vanished into the 
wild blue yonder was a partial suc¬ 
cess. “It didn’t come back, so we 
know it went somewhere — and that’s 
something,” he pointed out. “We’re 
going along with the state-of-the-art 
design for our vehicles. Putting men 
in the loop improves our chances of 
mission success.” 

Previous to today’s triple-header, 
the Wind Propulsion Laboratory 
(W.P.L.) had launched several unman¬ 
ned probes, all of which vanished 
without a trace in the void of deep 
ocean. The Nautical and Ship 
Authority (NASA), in charge of the 
Queen’s sea exploration programs, said 
it hoped the guidance system problems 
had been corrected on the latest block 
of float vehicles. 

All systems are go, according to 
Nina, Pinta, Santa Maria (N.P.S.M.) 
Control, NASA’s prescribed informa¬ 
tion outlet. “Chris hit the launch win¬ 
dow right on the button,” N.P.S.M. 
Control said, “and we know his family 
and his Queen are proud of him.” 

Control pointed out that no scientific 
program in the history of Spain had 
been researched so thoroughly. Exten¬ 
sive tests, both non-destructive and 
tests to destruction, were performed on 
all sea vehicle components. For ex¬ 
ample, 3,700 acres of cedars in Leba¬ 
non were splintered in shock tests be¬ 
fore a suitable tree-type was found for 
the antennas (called masts by the 
English). 

The best men and minds in the 
Mid-East were recruited for the mis¬ 
sion. Subcontractor Omar Tentmaker 
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the experience of unscrupulous gentle¬ 
men replacing the type number — not 
with the original but with one repre¬ 
senting a type that is more - scarce or 
more expensive. 

To conclude “Forum” on a some¬ 
what humourous note, I quote above 
an item from the Boeing magazine in 
which Bill Clothier re-writes a familiar 
piece of history in present-day jargon. 

B 


fabricated the sails from flax grown at 
an altitude of 18.0007 feet above Medi¬ 
terranean Sea level and at steady tem¬ 
peratures of 336 degrees K. After 
being fabricated the sail material was 
tested to see how it would burn (“It 
burnt good,” said Tentmaker), tear (“It 
tore hard”) and the flex of its woof 
and warp under extreme environmental 
conditions. 

“Our experiments indicate the woof 
problem is well in hand,” said Tent¬ 
maker, “but we’ve got some more 
work to do in the warping area. If 
Columbus runs into wind flares coming 
from straight above, his sails may be 
rent asunder.” 

Reports from eyewitnesses at the 
triple ripple launching confirm that 
fate seemed to be smiling on the great 
adventure. The vehicles splashed 
straight out from shore trailed by lumi¬ 
nous wakes of water. The great sails 
bellied out from the thrust of the 
captive wind (the equivalent of nearly 
7 horsepower per sail). 

Unconfirmed reports circulating here 
in Madrid led some reporters to believe 
that Portugal might launch sea probes 
in an attempt to reach the Indies be¬ 
fore Command Sailor Columbus does. 
However, most competent observers 


doubt that the Portuguese have booster 
sails of sufficient power to challenge 
the Spanish lead in propulsion tech¬ 
nology. 

NPSM Control promised to keep the 
Christian world informed as the 
operation proceeds. “I expect the first 
carrier pigeon in before noontime to¬ 
morrow,” he said, “and the Spanish 
public has a right to know about our 
successes. If we don’t hear back from 
Columbus by October 12, we will ask 
the Queen to hock more jewellery for 
a follow-up program. Man will not be 
stopped in his search for knowledge.”E3 


AC05 CHANGER DUST BUG 



Essential to all who value their records, the 
Changer Oust Bug clips easily over most changer 
arms and sweeps the record both before and 
behind the stylus, at the same time depositing a 
very fine antistatic film which prevents dust 
attraction through static changes. Record and 
styli life can be increased by up to five times with 
a Changer Dust Bug. Spare fluid, bristles and 
plush pad are available in complete spares kit. 

AMPLION (A/SIA) Pty. Ltd., 

29 Motor's Boy Rd., Concord, N.S.W. 


CO AXIAL ANTENNA RELAYS 

CABLES AND CONNECTORS 


AMERICAN DOW-KEY 
ANTENNA RELAYS 

Coil Ratings: 6. 12, 24 volts D.C. at 2 
watts. 6. 12, 24 volts A.C. at 6Va., 50/60 
cycles. Special coil voltages available cn re¬ 
quest. R.f. ratings: Ikw power rating to 
500 Me.: 20 watts power rating to 500 
Me. in types DK60-G and DK60-G2C in 
de-energised condition. The DK60-G and 
DK60-G2C have a special isolation connector 
in the de-energised position to reduce cross¬ 
talk to a minimum. 

V.S.W.R.: Less than 1.15:1 from 0 to 500 
Me (50 ohm load). 

Isolation: Greater than 60 db at 10 Me in 
DK60 and DK60-2C; greater than 100 db. 
from 0 to 500 Me. In DK60-G and DK60- 
G2C when in energised position. 

Operating Time: Less than 30 milli¬ 
seconds from application of coil voitage; 
less than 15 milliseconds between contacts. 
Connections: Standard S0239 type VHF/ 

UHF Co-ax. Connectors. Available with 
Type N, BNC. TNC, C Connectors to order. 
Type DK60 standard D.C. A.C. 
single-pole change-over $18.12 $19.25 

Type DK60-G standard 
single-pole change-over 
with special isolation 
contact in de-energised 
position to reduce cross¬ 
talk . $20.15 $21.15 

Type DK60-2C, same as 
DK60, but includes ex¬ 
ternal set of double-pole 
change-over contacts . . $20.25 $21.38 

Type DK60-G2C, same 
as DK60-G. but with ex¬ 
ternal double-pole change¬ 
over contacts . $21.78 $23.30 


PRICE INCLUDES SALES TAX 


CO-AXIAL FITTINGS 
AND CABLE 

Per Yd. 

PL259 Co-axial Plugs, suit Vm 

Cable. 98c 

50239 Co-axial Sockets. 98c 

UG175/U and UG176/U Cable 
Adaptors for use with PL259 . . 30c 

C32-16 right-angle Co-axial Con¬ 
nector. Jack to Plug, suit PL259 $2.65 
C32-17 T. Connector—Plug and two 

Jack Ends—suit PL259 $3.75 

C32-14 Coupling for two PL259 

Plugs.$1.72 

Belling & Lee L734P Co-ax Cable 

Plug. 

Belling & Lee L604S Co-ax. Chassis- 

Socket . . . .. 

Belling & Lee L603/B Co-ax. 
Chassis-Socket ground insulated . . 

Belling & Lee L734/S Recessed Co¬ 
ax. Chassis Socket. 

Belling & Lee L734/J Co-ax. Cable 

Socket . 

Belling & Lee L1421 Bulk-head 

Cable Socket. 

Belling & Lee L616 Coupling— 

couple two L734/P Plugs. 

PT81M (UR67) 52 ohm Co-axial 

Cable, per yard. 

RG58AU 50 ohm Co-axial Cable, 

PT9M 55 ohm - Co-axial’ Cable, - yd. 

PT77M 70 ohm (UR70) Co-ax. 

Cable, yd. 

PT11M 70 ohm Co-axial Cable, yd. 
FORMULA 11 Open Wire 300 Ohm 
Transmission Line, 100ft coils . . . . $5.06 

K20 72 ohm Twin Flat Line, yd, . . 15c 

KA47 300 ohm Twin Flat Line (solid 

or slotted), yd. 12c 

KA45 300 chm Heavy Duty Flat 
Line (solid or slotted), yd 18c 


32c 

28c 


25c 

25c 


43c 

56c 


36c 

62c 


35c 

28c 


32c 

43c 


POSTAGE EXTRA 


WILLIAM WILLIS & CO. PTY. LTD. 

430 Elizabeth Street Melbourne, Vic. 3000. Phone 34-6539 
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THE TEMPO TUNER-AMPLIFIER FULLY SOLID 
STATE, ILLUMINATED DIAL 


Specifications: RADIO: 540 Kcs to 1650 Kcs. OUTPUT: 8 ohms, 10 watts (max) 
per channel. 2x7 watts R.M.S. RESPONSE: 20-20,000 CPS. will accept either 
magnetic or ceramic pick-up. Headphone socket provided on front panel. Auxi¬ 
liary input for tape recorder or TV. 240 volt 50 cycle. Attractive walnut case. 


TEMPO 

“SLIMLINE” 

LOUD 

SPEAKERS 


Dimensions 22“ x 17|” x 4J” 
Number of loudspeakers: 10 
(5 to each cabinet). Imped¬ 
ance: 8 ohms. Output: 25 
watts. 


TEMPO 

BOOKSHELF 

SPEAKERS 

are also avail¬ 
able in two 
sizes: ‘MINI’, 
14“ x 8” x 8” 
and ‘PEER¬ 
LESS’. 21" x 
ir x 9”. 


TEMPO SOLID STATE A.M. TUNER 
TO ADD OUALITY RADIO REPRODUCTION 
TO YOUR EXISTING HI-FI SYSTEM 

Specifications: BANDWIDTH 10 Kcs. TUNING RANGE 525-1620 Kcs. COMPLE¬ 
MENT 2 diodes, 5 transistors WHISTLE FILTER low pass to 5.5 Kcs. ANTENNA 
internal loop & ferrite rod. OPERATING VOLTAGE 240 volts A.C. OUTPUT 
variable, preset between, 200 & 750 MV. DIMENSIONS width: 11 i“, depth: 61", 
height: 41” (including feet). CONTROLS front on/off, tuning knob, rear output 
preset gain, whistle filter switch. FEATURES: removable one piece escutcheon 
and chassis, illuminated dial and pointer. Provision for external antenna-terminal. 


The new concept of value for 

FINE QUALITY STEREO! 


Design ingenuity now 
makes possible above- 
average stereo quality for 
home and car at truly 
moderate cost. Tempo 
offers the features and 
good value for money that 
you’ve been waiting for! 



Enquire now about fine Tempo equipment and see how little it costs to have truly fine stereo qual'ty in your home and car. 

MAGNECORD SALES & SERVICE 

210 CLARENCE ST., SYDNEY. PHONE 29 1704 


FOR THE CAR..TEMPO FULLY 
SOLID STATE 8-TRACK STEREO 

Measuring only 8” wide and 3” high the Tempo Car 
Stereo brings you superb stereo musical reproduc¬ 
tion without static or commercials. It’s easy to in¬ 
stall, and tapes can be changed quickly and easily 
without rewinding. Specifications: WEIGHT: 6.6 lbs. 
DIMENSIONS: 8" x 3” x 81”. BATTERY: 12 volts 
D C. Negative ground. POWER CONSUMPTION: 
1.5 amps at 12 volts, COMPLEMENT: 15 transistors. 
OUTPUT POWER: 4.5 watts (max) per channel. 
Specially designed speakers available as optional 
extra. 
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SERVICE - colour TV's black 


eye 

This article, which is replacing our normal Serviceman 
series for this month, is reprinted by special 
arrangement from "Electronics/' November 27, 1967; 
copyright McGrow Hill Inc. 1967. It was written 
by John D. Drummond, Consumer Electronics Editor. 


We reprint this article — and the 
editorial from the same issue, which 
appears in the panel on page 69— 
because we feel that they contain 
a message for this country against 
the time when, inevitably, we convert 
to colour TV. If there are any who 
maintain that it “can’t happen here,” 
they are probably hiding their heads 
in the sand. If it doesn’t happen here 
it will be only because those con¬ 
cerned — manufacturers, dealers, ser¬ 
vicemen, and even the public — have 
heeded the warning implicit in the ex¬ 
periences of other countries and 
deliberately planned to avoid their 
mistakes. And, to judge from this story, 
there is a lot of planning to do. The 
“Electronics” story follows. 

Public outrage over unscrupulous 
and incompetent repairmen, particular¬ 
ly when it comes to servicing expensive 
colour-television receivers, is rapidly 
building to a crescendo—well ahead 
of the Christmas season when big- 
ticket items traditionally move best. 
Buck-passing dealers and sales-minded 
set makers have also earned a fair 
share of the blame. 

Nationwide, one of five colour-set 
>wners will write a complaining letter 
o a manufacturer; one of eight will 
:ontact a local Better Business Bureau 
)r Government agency. Countless 
others will simply gnash their teeth 
ind swear never again to buy the brand 
hey’re stuck with. 

Regardless of who is at fault, the 
ndustry’s image has been tarnished to 
he point where an increasing number 
►f State and local governments have 
dopted, or are considering, legislation 
o protect consumers* interests. 

A good part of the problem is attri- 
utable to the promotional practices of 
et makers. They have come up with 
uch misleading claims as: “miracle 
lemory tuning . . . set it and forget 
... automatically brings in your 
olour programs without further ad- 
lstments” and “new electronic colour 
Dntrol that eliminates fading and as- 
lres perfect colour every time.” The 
uth is no colour set can be tuned 
utomatically; each control — contrast, 
rightness, and colour tint—must be 
irefully adjusted by the viewer. In 
idition, the fine tuning must be in- 
ividually set for each station. 

But even if an owner masters the 
*t of tuning his set, he may well find 
mself undone by a botched-up instal- 
tion. As a rule, the serviceman de- 
/ering a set will simply connect it 
whatever antenna is available, check 
r the presence of colour, explain 
e unit’s operation, and make his es- 
pe—all within 15 minutes. 


Unfortunately for the new owner, 
the chances are very good his set will 
require more than minimum attention 
to operate properly. For one thing, 
the narrow-band outdoor antennas and 
indoor rabbit-ear or built-in types that 
provide satisfactory black-and-white 
pictures generally lack the gain, band¬ 
width, and directivity required for good 
colour reception. Few dealers intent 
on closing a sale dwell upon this point 
since an additional outlay of up to 
$150 is involved. 

From a service standpoint, an im¬ 
properly oriented antenna that causes 
only a barely perceptible ghost on a 
black-and-white unit produces an in¬ 
tolerable displacement of images that 
results in smearing on a colour set. 


working order, the new owner must 
still worry about the receiver setup. 
While every colour set is adjusted 
before leaving the factory, such work 
is far from foolproof since it is com¬ 
pleted under time constraints as the 
unit moves along a conveyor. Inspec¬ 
tors at the end of the production line 
reject a number of receivers because 
of poor performance, but many sub¬ 
standard sets still slip through. As a 
result, some touch-up adjustments are 
necessary to bring poorly aligned sets 
up to established performance levels. 
And some adjustment may be neces¬ 
sary to compensate for control settings 
that have been tarred out of specifica¬ 
tion during transit. 

Setting up a colour receiver in the 



Formal training of the type provided by large manufacturing organ¬ 
isations provides an excellent background for a practical serviceman . 
Unfortunately , many TV servicemen will have to face the advent of 
colour TV without this advantage . The customer may be the loser 
where the serviceman is inefficient. (Photo by courtesy AW A.) 


In metropolitan areas where colour sig¬ 
nals are strong, a poor antenna instal¬ 
lation can lead to picture distortion 
and colour saturation. This situation 
can be rectified by using an attenuator 
pad at the receiver’s antenna terminals. 
But most servicemen don’t bother with 
either the antenna or attenuator when 
the set is delivered. 

Assuming the antenna system is in 


home is a tricky and time-consuming 
job that requires a degree of technical 
competence and patience apparently 
beyond the reach of many practi¬ 
tioners drawing wages for such work. 
There are five separate steps involved. 

Degaussing: In this operation, stray 
magnetism is removed from the picture 
tube and the metal hardware surround¬ 
ing it. Most new sets are now equipped 
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You can expect big 
things trom ANODEON 

makers of Australia’s 

smallest 

I Silicon 


ACTUAL SIZE 



• 1 amp current 
rating (50 to 1000 V) 

• Miniature void free 
flame proof silicon 
polymer case 

• Solid silver leads 


ABSOLUTE MAXIMUM RATINGS at 75°C ambient temperature 


— 

Type 

Reverse Voltage 

D.C. Cont. 

Recurrent Peak 

Transient Peak 



Vr 

Vrrm 

V RSM 

"~AD400T” 

50 

50 

60 V 

AD4002 

100 

100 

120 V 

AD4003 

200 

200 

240 V 

AD4004 

400 

400 

480 V 

AD4005 

600 

600 

720 V 

AD4006 

800 

800 

960 V 

AD4007 

1000 

1000 

1200 V 


CHARACTERISTICS at 25°C ambient temperature 

Typical 
0.8 
1.2 
2.6 

Reverse Leakage Current at rated D.C. Peak Inverse Voltage 

Ambient Temperature Typical 

25°C 0.04/uA 

100°C 2.4 /iA 


Forward Voltage Drop 

Diode Current 
200mA D.C. 
6A (Pulsed) 
35A (Pulsed) 


Minimum 

0.65 


Maximum 
1.1 Volts 
— Volts 
— Volts 


Maximum 
5 /aA 
50 M 




Reverse Recovery Time: 

IF=0.5 amp. Ir (peak)—0.5 amp. 



ANODEON SALES DIVISION 

Electronic City, 443 Concord Road, Rhodes, N.S.W., 2138 
Electronic Park, Hamilton Street, Huntingdale, Vic., 3166 


1.5 /xSec typ. 


Sydney 73 0211 
Melbourne 5690411 


Adelaide 234022 

_ 366 J 
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with an automatic degausser that 
operates whenever the set js turned on. 
So this step no longer has to be re¬ 
peated when a properly equipped re¬ 
ceiver is moved around the house. 

Purity adjustment: Impure colour 
areas are removed from the picture 
tube screen in this step. If done im¬ 
properly, blotchy colour will result. 

Static and dynamic convergence 
adjustments. In these operations, the 
red, blue and green phosphor dots in 
beams are aimed so they fall on the 
red, blue, and green phosphor dots in 
the centre of the screen and around 
the edges. Improper convergence pro¬ 
duces colour fringing. 

Grey-scale adjustment. Dominant 
colour shades are removed from the 
screen in this operation so mono¬ 
chrome transmissions can be received 
in black and white. 

Improper adjustment of any of the 
steps will lead to at best a poor picture 
and at worst an angry, frustrated 
owner. But largely as a result of the 
paucity of competence in the service 
field, little time or effort is invested in 
such preventive procedures — any¬ 
where. Perhaps the best evidence of 
this is found around the set-makers* 
flashy, big-city showcases. Any day of 
the week, consumers are free to inspect 
receivers carrying price tags from $395 
to $1,200 that are on display with 
wildly variant colour-saturated, mis- 
converged pictures. Much the same 
situation prevails at retail outlets. 
“Dealer showrooms where colours just 
run wild are our worst advertisement,” 
says Nick DeFalco, sales manager at 
the Emerson Radio and Phonograph 
Corp., a subsidiary of the National 
Union Electric Corp. 

The pros are not, of course, de¬ 
liberately seeking to estrange potential 
customers with psychedelic colour 
signals. But for all the skilled 
engineering that goes into their sets, 
they, too have their woes with incom¬ 
petent service personnel who either 
don’t know or don’t care very much 
about their jobs. 

For the record, most executives in 
the colour TV field profess not to be 
overly worried by the technical ser¬ 
vice situation at either the repair or 
retail levels. Jack Evans, general 
manager at Zenith New York, a ser¬ 
vice subsidiary of the Zenith Radio 
Corp., concedes the need for making 
fine adjustments in the customer’s 
home but says this requires only a 
half-hour’s work from a competent 
serviceman. An additional 15 minutes 
is required to explain the controls and 
warranty, he says. 

Manny Frank, parts planning super¬ 
visor at the Panasonic division of the 
Matsushita Electric Corp. of America, 
goes Evans one better: “We have 
found that our sets require little or no 
adjustment in customers’ homes, and 
we’re seriously considering dis¬ 
continuing the initial setup.” 

However, the chief engineer at a 
Midwest* consumer-goods house sug¬ 
gests both an initial and follow-up 
convergence is necessary. “For best 
results, a new set should be recon¬ 
verged after about two weeks of use 
when the components have had a 
chance to stabilise,” he says. “Even 
a change in the picture size resulting 
from low line voltage is enough to 
throw a receiver out of whack.” 

The existence of widespread in- 


Television rerun— in colour 


iiiMiiiHiimmimotMHiimDKMMMMuitmiiimiiMiMiitiiiii 


Shortly after black-and-white television won wide consumer accept¬ 
ance, when World War II ended, a hue and cry arose about servicing. 
It wasn’t until manufacturers were able to design in high reliability that 
the anguished cries from consumers died down. History is about to 
repeat itself in colour television. 

Complaints from consumers over the performance and servicing 
of television are growing louder and larger. In California, a State 
law bias been passed requiring TV servicemen to pay a $35 fee 
and register witih the State. New York is talking about requiring service¬ 
men to be licensed. More and more consumers tare accusing TV repair¬ 
men of being charlatans, thieves, or worse. 

The reaction is showing up in a slowing of sales of eolour-TV 
receivers. This summer, the Consumer Research Corporation in Phila¬ 
delphia asked a group of consumers why they had not purchased colour 
TV sets. Many replied that they worried about reliability. ♦Although the 
sample was small, some of the comments are illuminating: 

. . what’s involved is really not only the repair of it, but there 
are so many things more that can go wrong with a colour TV set.. 

”... the first thing is the amount of trouble you have. Some¬ 
thing’s always gding bad on a colour set.. ” 

Manufacturers could well argue that these consumers were misin¬ 
formed about the reliability of colour television. But there is a problem 
here that has to be identified and a senior vice-president at a set maker 
spelled it out recently. “We’re making the best colour-TV sets we have 
ever made,” he said, “but a small portion of them, like any kind of 
product, come off the assembly line and don’t work. The core of the 
problem is that the average serviceman cannot fix these sets and they 
never get repaired properly. These lemons (are ruining the reputation 
of all colour TV.” 

At another sdt maker, an executive readied the same conclusion, 
though he putt it differently. “I don’t think the average serviceman is a 
crook,” he argued. “I just think he’s inept. He does the best he can, 
but repairing a colour-TV set is over his head.” 

Investigating the servicing of colour-television sets has uncovered 
some strange practices that TV servicemen have resorted to to make up 
for their lack of technical knowledge. “If your set is gone for two or 
three weeks,” one TV executive observed, “chances are good that your 
serviceman is taking it around frtom one repair shop to another trying 
to find somebody who can fix it. What probably happens is that he’ll 
finally take it to a factory service centre, if the manufacturer has one, 
to get it fixed. You’ll end up paying for all that moving (around.” 

Another executive said, “Sometimes when a serviceman can’t find 
the real trouble, he starts replacing components in all the spots he 
thinks he could be causing the trouble. You could end up paying an 
$80 repair bill when it should have cost you only $15.” 

Industry executives agree that when such an experience occurs, the 
average consumer is not likely to take the time to draw the line between 
fraud and ineptitude. As far as the set owner is concerned, he’s been had. 

The solution to such problems clearly lies in the manufacturers’ 
hands, not the repair shop. Because of the increased complexity of the 
colour-TV set (compared to a black-and-white set) and the added invest- 
ment in instrumentation required for service, a few training lessons will 
not be enough. The manufacturer may have to go whole hog and 
assume all the responsibility for servicing his sets at factory-operated 
centres. Most makers have resisted this approach because in the past 
the TV repair shop Ihlas always worked best as a small business. But 
the need for factory-operated service seems dear now: General Electric, 
Zenith, Philco and RCA have long had factory-operated service organi¬ 
sations. Sylvania and others are starting to move in this direction. 

Next, the manufacturers will have to re-design colour-TV circuitry 
for easier trouble-shooting and maintenance. That demands a switch to 
aerospace-type packaging; putting components on modularised circuit 
boards, troubleshooting the modules, and then replacing troublesome 
modules which are returned to the faotory for repair. 

Although this is clearly the trend — and Motorola has already 
initiated it with its newly announced all-transistor colour TV — most 
companies feel they will require five years to accomplish such a 
changeover. The major reason is that aerospace-style packaging is so 
much more expensive than the “rats-nest wiring” still being used on 
many sets. 

Still, manufacturers am going to have to make these two changes. 
The adoption of solid state components and integrated circuits in con¬ 
sumer products is only going to make this situation worse by obsoletrng 
a lot of servicemen whose sole capability is testing tubes and replacing 
them. The answer to the repair problem for consumer electronics will 
have to be found in the engineering department of the manufacturers, 
not in the local TV repair shop. 


♦One other major point of buyer resistance reported by the survey Is the difficulty in 
adjusting sets. Some typical comments: ‘Tve seen a set change Just by somebody 
walking across the room.” “All the getting up and down, changing the knobs, apologising 
for the fact that there's one shade of green and another shade of green made me lose 
Interest in the football game.” "It's frustrating, constantly popping up and adjusting 
the colour and it’s very disruptive to good entertainment.” Clearly, set makers need 

to design some additional circuits to overcome these objections from colour-TV holdouts. 
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UBERAU 


AND WESTERN 
- Sung by Rtg 


^rflUlim 


FERRANTE AND TEICHER 
Pianos in Paradise. 


ENJOY THE FINEST RECORDINGS OF INTERNATIONALLY FAMOUS STARS AND RECORDING 
ARTISTS, BOTH LOCAL AND OVERSEAS, GIVING YOU THE KIND OF ENTERTAINMENT YOU LIKE 


"AL MARTINO SWINGS" 

772 Mono Only. Baby 
Won't You Please Come 
Home; All Of Me; It Had To 
Be You; Three Little Words; 
I’ve Got You Under My Skin; 
When Your Lover Has Gone; 
All Or Nothing At All; With¬ 
out A Word Of Warning; 
Makin' Whoopee; Sunday; 
That Old Feeling; Summer¬ 
time; Why Do I Love You. 

832 Stereo Only. 
BEETHOVEN SYMPHONY No 
6 IN F MAJOR — OPUS 68 
(Pastoral Symphony) — WIL¬ 
LIAM STEINBERG CONDUCT¬ 
ING THE PITTSBURGH SYM¬ 
PHONY ORCHESTRA 


GUITAR SOUNDS OF ROB 
E. G. 

775 55 Days At Peking; 
Pagan Love Song; Sweet Lei- 
lani; Beyond The Reef; Bali 
Ha’i; Blue Hawaii; Aloha Oe; 
Hawaii Tattoo; Carmen; Sen- 
orita; Soul; Tim-Buc-Too. — 
(mono only). 

WALKIN' AFTER MIDNIGHT 
— Patsy Cline. 

760 That Wonderful Some¬ 
one; In Care Of The Blues; 
Hungry For Love; Too Many 
Secrets; Don't Ever Leave 
Me Again; Ain’t No Wheels 
On This Ship; I Can’t Forget; 
I Don’t Wanta; Three Cigar¬ 
ettes In An Ashtray; Finger 
Prints; Then You’ll Know; 
(mono only). 


JUST CALL ME LONESOME- 
SUM WHITMAN 
867 The Bells That Broke 
My Heart; For All We Know, 
I Love You 8ecause; I’ll Do 
As Much For You Someday; 
I’d Climb The Highest Moun¬ 
tain; It’s a Sin; Just Call Me 
Lonesome; The Old Lamp¬ 
lighter; Ramona; Remember 
Me; Sail Along Silv’ry Moon; 
Vaya Con Dios. 

YOUNG HAPPENING — 
Johnny Young. 

869 You’d Better Run; 
Uptight; Land Of 1000 
Dances; Cara-Lyn; Til There 
Was You; Let It Be Me; 
Wonderful World; Glad Not 
Sad; Spring Fever; Like A 
Baby; In The Country; 
Grizzly Bear, (mono only). 


Roy Orbison 

840 Oh, Pretty Woman; 
Dance; (Say) You're My Girl; 
Goodnight; Night Life;- Let 
The Good Times Roll; (I 
Get So) Sentimental; Yo Te 
Amo Maria; Wedding Day; 
Sleepy Hallow; 22 Days; 
LBe A Legend In My Time. 


COMMfetQ STEREO SPEC¬ 
TACULAR^-— Ray Charles 
Singers, Enoch Light, Tony 
Mottola; Dick Hyman Trio; 
Doc Severinsen, Oon Lamond 

770 Misty; I Want To Be 
Happy; Happy Days Are Here 
Again; Besame Mucho; In A 
Little Spanish Town; Wild 
Goose; Cheek To Cheek; 
Guitar Espanol; Love For 
Sale; Moon River (Movie 
Theme); Vienl Vieni; Forty- 
Second Street. (Stereo only). 


COUNTRY 
GREATS - 
Lindsay. 

838 Don’t Let The Stars 
Get In Your Eyes; Shotgun 
Boogie; Four Walls; King Of 
The Road; That Silver Haired ’eW 
Daddy Of Mine; Gonna Find 
Me A Bluebird; Bouquet Of 
Roses; Have I Told You 
Lately That I Love You?; I M : 
Love You Because; Tears On 
My Pillow; Lonely River; 

Detroit City. 

ZORBA THE GREEK — Enoch 
Light and The Light Brigade. 

766 Theme From Zorba w. 
The Greek; Ship Of Fools; 

Forget Domani; Dear Heart; 

Chim Chim C h e r -r e e; 

I Remember Her So Well; jgy 
Tonight; Exodus; Theme from 
“The Hustler’’; Theme from 
"Four Horsemen From The tj. 
Apocalypse’’; plus others; 


'p'i 

J 
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VIVA MEXICO! — HERB 
ALPERT AND THE TIJUANA 
BRASS 

759 The Lonely Bull; 

Mexico; Girl From Ipanema; 
Hello, Dolly!; South Of The 
Border; I’ve Grown Accus- 
< tomed To Her Face; Up 
Cherry Street; Mexican 
Shuffle; El Lobo (The Wolf); 
Tijuana Sauerkraut; Desafi- 
nado; Never On Sunday. 

OLE! OLE!-HERB ALPERT 
AND THE TIJUANA BRASS 
784 El Presidente; All My 
Loving; Angelito; Salud 
Amor y Dinero; Numero Cin- 
co; Adios Mi Corazon; 
Struttin’ With Maria; Let It 
Me Be; Acapulco; Limbo 
Rock; Crawfish; Quiet Tear. 

HERB ALPERT’S TIJUANA 
BRASS (Volume 2). 

704 The Great Manolete 
Spanish Harlem; Swinger 
From Seville; Winds Of Bar- 
cellona; Green Leaves Of 
Summer; More; America; 
Surfin’ Senorita; Milord; 3 
others. 

THE WORLD I USED TO 
KNOW—JIMMIE RODGERS 
828 Someplace Green; An¬ 
other Country; The World I 
Used To Know; New Land; 
The Ballad of Jed Clampett; 
Doesn't Anybody Know My 
Name?; I Feel A Cry Coming 
On; True Love’s A Blessing; 
Nobody But A Fool; Anita, 
You’re Dreaming; Rainbows 
And Roses; Tippy Toeing. 

THE VENTURES KNOCK ME 
OUT! 

865 Bird Rockers; Gone, 
Gone, Gone; I Feel Fine; 
Lonely Girl; Love Potion 
Number Nine; Mariner No. 4; 
0, Pretty Woman; Sha La La; 
She’s Not There; Slaughter 
On Tenth Avenue; Tomorrow's 
Love; When You Walk In The 
Room. 

RAY CHARLES — Modem 
Sounds in Country and West¬ 
ern Music, Volume Two. 

717 You Are My Sunshine 
(with The Raelets featuring 
Margie Hendrix); No Letter 
Today; Someday (You’ll Want 
Me To Want You); Midnight; 
and others. 


RECORD CLUB invites you te 


FIESTA — Herb Alpert and 
The Tijuana Brass. 

807 Magic Trumpet; Can¬ 
tina Blue; Brasilia; If I Were 
A Rich Man; Five Minutes 
More; The Shadow Of Your 
Smile; Walk, Don’t Run; 
Felicia; And The Angels Sing; 
Cinco De Mayo; A Walk In 
The Black Forest; Theme 
From “Zorba The Greek". 

BAJA MARIMBA BAND. 

715 Cornin’ In The Back 
Door; Up Cherry Street; Maria 
Elena; Pedro’s Porch (Part 
2); Baja Nights; Charade; 
Moonglow (Picnic Theme); 
Acapulco 1922; Maria's First 
Rose; and 3 others. 


SE1EGT MfY 4 


12” LP 

33V3RPM 

MONOS. 

STEREO 


862 Taboo; Shangri La; 

Ebb Tide; Flamingo; African ft'h 
Echoes; The Breeze And I; 

Moon Of Manakoora; Claire 
De Lune; Negligee; Jungle 
Rhumba; Adventures In 
Paradise. 

BASIE MEETS BOND — 

Count Basie And His Or- 
chestra. 

859 007; The Golden 

Horn; Girl Trouble; King- 
ston Calypso; Goldfinger; 
Thunderball; From Russia w« r 
With Love; Dr. No’s Fantasy; ® 
Underneath the Mango Tree; 

The James Bond Theme. Zir 


INSTRUMENTALLY YOURS — 
Grady Martin. 

773 

El Paso; Theme from Mala- 
mondo (“Funny World’’); The 
Girl From Ipanema (Garota 
De Ipanema); All Alone Am 
i; Ramona; Ruby; Ring Of 
Fire; Where Have All The 
Flowers Gone; Near You; 
Devil Woman; Forever; On 
The Rebound. 

CAROUSEL - FEATURING 
MEMBERS OF THE ORIGINAL 
NEW YORK PRODUCTION 
523 The Carousel Waltz; 
You’re A Queer One, Julie 
Jordan — Mr. Snow; If I 
Loved You; Soliloquy; June 
Is Bustin' Out All Over; 
When The Children Are 
Asleep; Blow High, Blow 
Low; This Was A Real Nice 
Clambake; There’s Nothin' 
So Bad For A Woman; 
What's The Use Of Wood'- 
rin’; The Highest Judge Of 
All; You'll Never Walk Alone. 


RUNAWAY — Del Shannon. 

872 Runaway; Handyman; 
Little Town Flirt; Hats OH 
To Larry; Keep Searchin'; 
Stranger In Town; Do You 
Wanna Dance; Two Silhou¬ 
ettes; Hey Little Girl; So 
Long Baby; Two Kinds Of 
Teardrops. 

SNOOPY AND THE RETURN 
OF THE RED BARON — The 
Royal Guardsmen. 

881 Airplane Song; I'm A 
Man; Any Wednesday; Shot 
Down; I'm Not Gonna Stay; 
So You Want To Be A Rock 
’n’ Roll Star; The Return Of 
The Red Baron; Gimme Some 
Lovin'; Searching For The 
Good Times; I Need You Girt; 
Leaving Me. 

THE LORD'S PRAYER And 
Other Songs Of Faith — PAT 
BOONE. 

877 Ave Maria; I Believe; 
He; Onward Christian Sol¬ 
diers; True-Hearted; Whole- 
Hearted; The Lord’s Prayer; 
In The Garden; Softly And 
Tenderly; Will The Circle Be 
Unbroken; Yield Not To 
Temptation; Have Thine Own 
Way, Lord; Now The Day. Is 
Over. 


FOR 

ONLY 


(SEE ATTACHED COUPON) 


DANCE AND SING ALONG 
WITH MITCH AND THE GANG. 

834 Yes Sir, That’s My 
Baby; Heartaches; Someday; 
Get Me To The Church On 
Time; On The Sunny Side Of 
The Street; Silver Dollar; 
Wedding Bells; Into Each 
Life Some Rain Must Fall; 
I’m Gonna Sit Right Down 
And Write Myself A Letter; 
You Always Hurt The One 
You Love; Red Wing. 

LENA HORNE FEELIN' GOOD. 

858 A Wonderful Day Like 
Today; Take The Moment; 
I Wanna Be Around; Peelin' 
Good; Who Can I Turn To; 
Less Than A Second; Willow 
Weep For Me; Girl From 
Ipanema; Softly As I Leave 
You; And I Love Him; Hello 
Young Lovers. 


THE SEELY STYLE - Jtannie 
Seely. 

871 Don’t Touch Me; I 
Fall To Pieces; Yesterday; I 
Wouldn’t Know Where To 
Begin; Put It OH Until To- 
morrow; It Just Takes Prac¬ 
tice; It’s Only Love; You 
Don’t Have Very Far To Go; 
Let It Be Me; Then Go Home 
To Her; Darling Are You Ever 
Coming Home?; You Don’t 
Have Time For Me. 

AL CAIOLA —SOLID GOLO 
GUITAR 

854 Moon River; Vaya Con 
Dios; Guitar Boogie; Mexico; 
Big Guitars; Magnificent 
Seven; Two Guitars; Guns Of 
Navarone; The World Is Wait¬ 
ing For The Sunrise; 111 
Walk The Line; Jezebel; Foot 
Stompin’. 


ON THE GROOVY SiOE — 
The Lennon Sisters. 

875 Goin’ Out Of My 

Head; Till; Sunny; Never My 
Love; I Love; Up, Up And 
Away; I Will Wait For You; 

Prisoner Of Love; Gypsy, 

What Can I Do?; Ode To 

Billy Joe; Count Me In. 


RHAPSODY BY CANDLELIGHT 
—LIBERACE 

839 Clair De Lune; Laura; 
Intermezzo; Barcarolle; Night 
Song; Rhapsody by Candle¬ 
light; I’m Always Chasing 
Rainbows; Rhapsody Of Love; 
Schubert’s Serenade; Sin¬ 
cerely Yours; Theme From 
"Story of Three Loves” The 
Eighteenth Variation; Dream 
Of Love. 


TRINI LOPEZ SINGS 24 W® 
HITS — Including “Jeanie V&T 

n 

Thing; Love Me Tonight; 

Don’t Treat Me That Way; 

Here Comes Sally; Rock On; .. .. 
Chain Of Love; My Runaway 
Heart; Nobody Loves 
The Search Goes On; .... 
Grateful; Don’t Go; It Hurts 


REMEMBER-RECORDS ARE NEVER SENT TO CLUB MEMBERS UNLESS 
SPECIFICALLY ORDERED - CLUB MEMBERS SAVE UP TO $2.25 ON 
RECORDS PURCHASED THROUGH THE CLUB 

FILL IN AND MAIL THIS COUPON TODAY! 


To Be In Love; Since I Don’t 
Have You; The Club For 

Broken Hearts; Jeanie Marie; 
I’m Just A Poor Little Sche¬ 
mer; Won’t You Be My 

(Queen For A Day); Don’t Let 
Your Sweet Love Die; Yes 

You Do; Nobody Listens To 
Our Teenage Problems; Then 
You Know (You’ve Been In 
Love); One Heart, One Life, 
One Love; You Broke The 
Only Heart That Ever Loved 
You. 




w 
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AT ANY TIME AFTER 3 MONTHS 
YOU MAY CHOOSE A FURTHER 
3 RECORDS FROM THE CLUB’S 
COMPLETE CATALOGUE OF OVER 
400 SELECTIONS. 

You can obtain the above wonderful 
offer by joining the club NOW. You 
make only a small monthly payment 
during your first year’s membership; 


HOW THE CLUB OPERATES . . . 

Each month outstanding records of varied types 
are offered and described in the FREE monthly 
magazine forwarded to you. Only records chosen 
and ordered by you are forwarded. Unlike other 
clubs, we DO NOT send out records to members 
unless they are specifically ordered. ALL CLUB 
RECORDS (mono or stereo) COST ONLY $3.50 
each (plus postage), a saving of up to $2.25 
on retail. 

DIVIDEND RECORDS-On completion of the 
above joining agreement, you can become eligible 
for SPECIAL DIVIDEND RECORDS FOR ONLY 
$1.50 each. No other record club .in 
'Australia offers such outstanding 12" L.P. values. 


f§& * 


To: UNIVERSAL RECORD CLUB PTY. LTD. 

BOX 266, P.O., CROW'S NEST, N.S.W., 2065 

YES* 1 accept your offer t0 supply me now with 

4 records and I understand I may choose 
a further 3 records after my 3rd instalment, making 
a total of seven 12” L.P. recordings of my own 
choice. I agree to pay $2 now and $2 monthly for 
the next 11 months, plus mailing and handling costs. 
I understand I will then become a fully privileged 
member, enabling me to buy records of my choice 
for only $3.50 each and also participate in the 
Club’s Dividend Record Plan. 

MR. 

NAME MRS. . . 

MISS 

ADDRESS _______ 


THESE ARE MY 
4 SELECTIONS: 

No _ 

No _ 

No. _ 

No_ 

Please forward in 

□ MONO 

□ STEREO v 

PAYMENT ENCLOSED 

$2.00 plus 70 cents 
postage, packing and 
insurance. 
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competence and dishonesty in the ser¬ 
vice field gives the entire TV industry 
a black eye. But aside from the trend 
toward the captive service organ- 
sations, most manufacturers are out¬ 
wardly unconcerned about the less 
than ethical practices of franchised 
dealers and repair outfits—as long as 
sales quotas are met. Set makers have 
made few overt moves to discourage 
misrepresentations of products and 
warranties or to crack down on un 
qualified servicemen. 

In the absence of any effective in¬ 
dustry policing, state and local govern¬ 
ments have been forced to act. In 
California, for example, a Bureau of 
Electronics Repair and Dealer Regis¬ 
tration was established four years ago 
to protect consumers. At the moment, 
the agency is investigating 20-odd out¬ 
fits—both retail and repair—in Sacra¬ 
mento and 30 or so m Los Angeles. 

In New York City, legislators are 
pressing for a law to licence and bond 
TV repairmen and dealers. The 
measure would require proficiency 
tests before applicants could be 
licensed. Misleading advertising would 
be prohibited as would the prevalent 
practice of awarding bonuses to work¬ 
ers who install unnecessary replace¬ 
ment parts <in sets under repair. In 
addition, licensees would have to post 
a $2,500 bond to assure customers 
recourse in cases of fraud and in¬ 
competence. Joel J. Tyler, the city’s 
license commissioner, places the onus 
of the proposed legislation on repair¬ 
men: “The serviceman has taken 
advantage—either innocently or by de¬ 
sign—of the consumer for too long.” 

Current information compiled by 
the New York City Better Business 
Bureau supports Tyler’s stand. Over 
an eight-month period this year, the 
bureau logged 887 complaints against 
service and repair firms; over the same 
span, 127 complaints were levelled 
against retail outlets. More than half 
of the charges against servicemen in¬ 
volved overcharging and poor repaiir 
work; two-thirds of the complaints 
dealt with unkept promises or war¬ 
ranty disputes and an outraged 14 per 
cent simply wanted their overdue sets 
back from overly enterprising repair¬ 
men. 

On the retail side, just over half of 
the complaints concerned sales of 
allegedly defective or malfunctioning 
colour sets, the balance centred on 
dealers’ failure to deliver the agreed- 
upon merchandise or install the receiver 
as promised. 

Recently, Consumers Union col¬ 
laborated with the Bureau of Con¬ 
sumer Frauds and Protection of the 
New York State Attorney General’s 
Office of WCBS-TV, the New York 
City television outlet of the Columbia 
Broadcasting System, to test the validity 
of claims that the TV servicing busi¬ 
ness is dishonest. Twenty sets were 
doctored by burning out the third 
intermediate-frequency amplifier valve 
in each. Of the 20 repairmen who 
were called, only three charged a fair 
price — averaging about $8 — for 
replacing just the bad valve. One 
enterprising soul charged $37.50 and 
“justified” the tab by replacing per¬ 
fectly good parts. This entrepreneur 
even claimed that the tuner coils were 
missing and had to be replaced. 
Another bill claimed work on the 
automatic gain control — at a cost 


of $25.65. The report submitted by 
C.U. concludes that a good two-thirds 
of the servicemen in the New York 
metropolitan area, on the basis of those 
sampled, were downright cheats. 

In a similar test conducted in Illinois, 
24 repair shops, selected at random, 
were checked with doctored sets. The 
State Attorney General’s undercover 
investigators were presented with bills 
ranging from $14.85 to $45.70 for 
repairs that should not have cost more 
than $5 to $10. 

The National Educational Television 
network reported recently that it called 
in three service shops to repair three 


doctored TV sets. The receivers had 
a defective valve and a blown fuse. 
The combined retail price: $5.66. One 
repairman charged $7.75 for the job, 
including $3 for the service call, but 
instead of replacing the 91-cent fuse, 
he simply bypassed it with a piece of 
wire. The second craftsman, who also 
bypassed the fuse installed enough 
unnecessary parts to jack up his bill to 
$21. The third presented a bill for 
$18.75, but at least he replaced the 
fuse. 

(E.A. Editorial Note: The “gim- 
micked” of “doctored” set has long 
been a contentious subject. Those who 






Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground rioor. 2 $m Buiidms 

257 Clarence Street, Sydney, N S W. 2000. 
Tel. 29 4563, 29 4564. 

'Wholesalers ‘Trade inj accepted 

Australia's Greatest Hi-Fi Centre 


Highly respected for performance, Celestion speakers are advanced in 
design and engineering . . . these are the speakers overseas reviews 
have given “rave” notices. Speakers of equivalent quality and similar 
price in the U.K. cost at least 50% more than Encel prices in 
Australia. Frequency response is conservatively quoted in the best 
British traditions. 

CELESTION “STUDIO SERIES “ CO-AXIAL 
HIGH FIDELITY LOUDSPEAKERS 

Celestion 12 in. co-axial loudspeakers have 
been received most enthusiastically by 
audio enthusiasts and music lovers in 
Australia. Clarity, transient performance 
and attack are particularly satisfying. Both 
models feature co-axial tweeters with elec¬ 
trical crossovers at 4 kHz. 


NOW THE MAGNIFICENT CELESTION 
‘“DITTON 15” COMES TO AUSTRALIA! 

Measuring only 21” x 9V2” x 9V2” the new 
Celestion “Ditton 15” incorporates the 
HF1300 Mk. II tweeter, a completely new 
bass drive unit and an auxiliary bass radi¬ 
ator. Frequency response is 30-15,000 Hz. 
and extends beyond this figure. Read the 
enthusiastic review in the August issue of 
“Hi-Fi News”, pages 265-267. Ask for 
copies of this review . . . Here at last is 
a compact speaker system which offers 
“total” performance over the complete 
musical spectrum. The “Ditton 15“ is the 
first high fidelity speaker system to use 
the new auxiliary radiator 
principle. Encel price (inc. <fcQQ 
Sales Tax) 3)0%/ 


IF THERE'S A BATTLE OF THE COMPACTS 
. . . THE CELESTION “DITTON 10“ 

IS WELL TO THE FORE 

Many music lovers require compact speaker 
systems . . .and tape recording en¬ 

thusiasts find the addition of external 
speaker systems makes * an astounding 
difference to performance. Although only 
12 in. x 6% in. x 8!/4 in. the “Ditton 10“ 
incorporates two units, the bass repro¬ 
ducer being a specially designed “long 
throfw” model which extends LF response. 
Power handling capacity is 10 watts 
R.M.S. Both 3 and 15 ohm inpedances are 
available ... the 3 ohm model is ideal 
for use with solid state amplifiers and 
tape recorders. See the reviews in “Hi-Fi 
News”, p. 433, Oct., ’65, and the “Gramo¬ 
phone”, p. 41, June, ’65. Write for 
copies of these enthuiastic reports. The 
“Ditton 10“ is beautifully finished in teak 
or walnut veneers. These compact systems 
are used by one of Australia’s leading uni¬ 
versities to reinforce sound 
in the auditorium. Including CbCD HA 
Sales Tax . .. >pDw.UU 


STANDARD 12“ CO-AXIAL CX1512 

The Standard Model CX1512 has a fre¬ 
quency response conservatively quoted at 
30-15,000 Hz. and is rated 
at 15 watts R.M.S. Encel Crt 

Price including Sales Tax 3)**%/aO\J 


DELUXE 12 CO-AXIAL CX2012 

The “Celestion” Deluxe Model CX2012 is 
rated at 20 watts R.M.S. and frequency re¬ 
sponse is conservatively quoted at 30- 
18.000 Hz. A special “Brilliance” control 
operates in the tweeter circuit — the elec¬ 
trical cross-over is at 4 kHz. See reviews 
in the “Gramophone”, p. 511. April, ’65. 
and “Hi-Fi News”, p. 75. 

June. ’65. ENCEL PRICE (MTA AA 
CX2012 (inc. Sales Tax) 3>03.UU 
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STC spent $1 million to bring you high-performance 
transistors at a lower price 


The new million-dollar STC 
semi-conductor factory, in 
Sydney, uses the latest devel¬ 
opments in micro-electronics 
technology, and the most ad¬ 
vanced equipment available, 
to produce high-performance, 
low-cost transistors. 

STC has brought latest ITT 
techniques to Australia to 
manufacture semi-conductor 
devices to the highest preci¬ 
sion standards whilst gaining 


the economies of large-scale 
production. The computerised 
quality assurance programme 
provides for 100% testing and 
guarantees consistency of 
performance. 

All of which means that STC 
can now provide you with 
metal-can transistors equal in 
quality to the world’s best at 
prices previously associated 
with lower performance types. 


For information on our wide 
range of silicon transistors, 
contact Standard Telephones 
and Cables Pty. Limited, Elec¬ 
tronic Components Division, 
Moorebank Avenue, Liverpool, 
N.S.W. Phone 602 0333. Mel¬ 
bourne 480 1255 • Canberra 
49 8667 . Brisbane 47 4311 • 
Adelaide 51 3731 • Perth 

21 6461 • Launceston 2 2331. 
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seek to unmask the unscrupulous ser¬ 
viceman claim 'that these are the only 
ones who have anything to fear, the 
honest man simply doing the job re¬ 
quired — no more or no less— and 
charging a reasonable fee for the ser¬ 
vice. Many servicemen, on the other 
hand, daim that such sets may not 
only be unfair to an honesit service¬ 
man, but may be completely meaning¬ 
less in terms of the results they sup¬ 
posedly indicate. 

Much seems to depend on the nature 
of the “doctoring,” and the two cases 
cited above may be regarded as simple 
examples of this. In the first instance 
the fault was simply defective valve; 
one which any competent serviceman 
should be able to diagnose and fix in 
a minimum time with nothing to doud 
the issue. The second case, the (faulty 
valve and blown fuse is less clear-cut. 
Unless the faulty valve was of such 
a type and/or in such a position in 
the circuit that its failure would be 
highly likely to blow the fuse, a ser¬ 
viceman could be excused if the spent 
considerable time looking for the cause 
of the blown fuse — and charged 
accordingly. 

An extreme example of this — not 
mentioned in this article — were some 
early attempts at tricking servicemen 
by presenting them with sets which 
had been completely overhauled and 
were, in fact, in perfect condition. 
Those responsible then accused the 
serviceman of gross dishonesty when 


he charged for the time it took him 
to establish this fact.) 

Fraudulent repair is as prevalent in 
California as anywhere else. The 
State’s repair and dealer bureau pro¬ 
cesses more than 3,000 TV complaints 
a year, many of which involve colour 
sets, and turn up crooked repairmen 
through an undercover network of 
housewives and bureau personnel. A 
spokesman for the agency points out, 
however, that the bureau does not 
initiate its own checks. Only after it 
receives repeated complaints against a 
given service organisation does the 
bureau act. 

Competent TV repairmen — and 
there are some — make far less in¬ 
teresting reading than the inept swind¬ 
lers wno pursue their petty, but none¬ 
theless aggravating, thieveries. On a 
composite basis the typical incompe¬ 
tent's biography goes something like 
this; 

Generally, he has had little formal 
technical training and would have dif¬ 
ficulty passing a written proficiency 
test. The knowledge he possesses was 
gained originally on a factory produc¬ 
tion line, where he worked as a wire- 
man or sdderer. 

Eventually, he moved up the ladder 
and became a tester or trouble-shoot¬ 
er. Here he learned to use a volt-ohm- 
meter and gained familiarity with col¬ 
our coding of components. Checked 
out on -a signal generator, he probably 
never had occasion to use an oscillo- 
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The laws—at a glance 


Clamour about the unscrupulous 
practices of television repairmen has 
caused a handful of States and cities 
to enact laws to safeguard the con¬ 
sumers' interests. Those turning to leg¬ 
islation include: 

California. A registration law pro¬ 
vides for the establishment of a bureau 
to license and police the industry. The 
agency’s main objective is to obtain 
compliance from violators rather than 
prosecute them. Among other provi¬ 
sions, the law specifies customers must 
?e told what parts were installed and 
:he labour required. All replaced parts 
mist be returned with the set and the 
customer must be told whether a re- 
>laced picture tube is new or rebuilt. 
Upon request, a written estimate must 
>e provided before work begins. The 
?ost estimate cannot be exceeded with¬ 
out the customer’s approval. 

Louisiana. The law establishes three 
icensing categories for radio and TV 
epairmen; apprentice, radio technician, 
md radio and TV technician. Written 
md oral exams are required before a 
icence can be granted. An apprentice 
>rogram, funded by Federal and State 
tgencies, is also provided. An li-mem- 
>er board administers the law. 

Massachusetts. Laws governing radio 
ind television technicians require ap- 
•licants pass a proficiency examination 
>efore they can be licensed. A seven- 
nember board mediates disputes be- 
ween servicemen and consumers. 

Connecticut The law provides a two- 
ear grace period before a repairman 
s required <to pass a qualifying exam. 
Three categories of licences are issued; 
mrestricted, restricted for black-and- 


white TV servicing, and restricted for 
antenna installation. Two full-time in¬ 
spectors police the law. By arrange¬ 
ment with technical schools, the State 
conducts training programs in both 
radio and TV repair. 

Detroit. The law calls for certifica¬ 
tion of all TV repairmen. To be cer¬ 
tified, a technician must have at least 
two years of formal technical training 
and two years of practical experience. 
The Act also covers dealers, who are 
required to have &t least one licensed 
repairman in their employ. Service deal¬ 
ers are required to provide customers 
with itemised Ms, and are prohibited 
from advertising their rates in news¬ 
papers or other mass media. The law 
is administered by a nine-member 
board, four of whom are dealers. 

Kansas City, Mo. Ordinance requires 
the licensing of repairmen and provides 
for three categories; radio receiving 
equipment, TV receiving equipment, 
and radio and TV receiving equipment. 
Dealer must provide customer with an 
itemised bill, and all replaced parts 
must be returned to the customer. A 
seven-member board of examiners, six 
df whom are dealers, administers the 
law. 

Madison, Wis. All radio and TV re¬ 
pairmen must be licensed and must 
post a $1,000 bond. 

Buffalo, N.Y. All TV repairmen must 
be licensed. Applicants must pass a 
written test and provide proof of at 
least 4,000 hours of practical experi¬ 
ence, or have a technical school cer¬ 
tificate and 1,000 hours of work ex¬ 
perience. An apprentice licence enables 
the applicant to meet the necessary 
minimums. 
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The sophisticate 
of the sounds 

Just arrived in Australia 


For tho man who likes his music 
straight 

Bogen Amplifiers 

All transistor operation, no fussing with com¬ 
plicated gimmicky knobs to get o good sound — 
Bogen begins by being a superb Amplifier. 

Bogon gives you more automatically. Like the 
loudness contour at low listening levels. 

The rumble filter that cuts out anything lower 
than 20 c.p.s., and Bogon Intermodular distortion’ 
is 0.5%. What's that to you? Oh, pure clean sound 
with good separation and full bodied volume. How 
loud? 25 watts per channel loud. 

Costs from only $290.00. 

So if you like your music straight, go see a 
Bogen at good Hi-Fi showrooms. Ask for the 
American Amplifier with no gimmicks. If they show 
you something else, go somewhere else. 


I o QO C C O < ■ * i 



Makars of fine audio aquipment 


Write to 

ELECTRONIC PERFORMANCE SYSTEMS 
PTY. LTD., 

1st Floor, Dungate lane, Sydney 

for the name of your dealer. 

Interstate enquiries welcome. 
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PROFESSIONAL RIBBON 
TYPE SRI 

For broadcasting and 
recording studio use. 
Superb performance 
30-16,000 c/s. Low and 
Med. impedances. Only 
$147.20. 


WORLD-FAMOUS MINIATURE RIBBON TYPE 
RBT (British Pat. No. 793261). 

For general sound re-inforcement and 
recording purposes where bi-directional 
pick-up is an advantage. Frequency response 
40-12,000 c/s variable at will by fitting of 
“acoustic correction” pads. Impedances 
Low, Med. and High—from $48.00 
Also broadcasting version type VRT, 30-14,000 
c/s, Low and Med. impedances only. 



CARDIOID RIBBON TYPE CR2 
(British Patent No. 793261). 

Especially good rear discrimination at 
the mid range ‘presence’ frequencies 
particularly suitable for announcing 
and public address purposes under 
difficult acoustical conditions. 
Impedances Low, Med. and High—from 
$57.00. 


* PRECISION ENGINEERED ★ REALISTIC REPRODUCTION * 
LOW. MEDIUM AND HIGH IMPEDANCES * REASONABLY 
PRICED ★ FINEST OF THEIR KIND AT THESE PRICES ★ 
MANUFACTURED BY RESLOSOUND LTD.. ENGLAND 

All prices include cables and plug connectors. 


For details write to your State Representative (below) or to the Sole Australian Agent: 

BRITISH MERCHANDISING PTY. LTD., 

49-51 York St. f Sydney, N.S.W. Telephone 29.1571 


Interstate Reps.: VIC. D. G. Lockwood & Co. Pty. 
Ltd., 810 Glenferrie Rd., Hawthorn. QLD. A. E. 
Harrold Pty. Ltd., 23 Charlotte St., Brisbane. S.A. 
Stephen & Company, 53 Wyatt St., Adelaide. W.A. 
O. F. Gamble Pty. Ltd., 888 Hay St., Perth. 
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scope. In time he was able to identify 
vertical and horizontal deflection cir 
cuits and relate an unstable picture 
to synchronisation problems. In addi 
tion, he perhaps learned to distinguish 
between video and audio f unctions. 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimniiiiiiiiiiiiiiiiiiiiiimiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

PAY SCALE 

On the average, an experienced 
colour TV repairman, working for a 
dealer or service firm, earns $160 foi 
a 40-hour week. Beginners make about 
$110, and key men might be paid as 
much as $200, 

Working as an independent from 
his own shop, a serviceman is likely 
to take in upwards of $300 for a week 
—depending on his skill or gall. 

(E.A. Editorial Note: It is most im¬ 
portant to realise that all money values 
quoted above and in the rest of the 
article have little meaning in Aus¬ 
tralia due to the completely different 
price structure in the U.S.A. compared 
with this country.) 

iiiiiiiiiiiiiiiimimiuiiiiiiiiiiiiiiiimiimtiiiiiiimiiimiiiiiiiiitmHiiiiiiiiiiiiiim 

By this time, our apocryphal here 
began to think of himself as an expert 
because he knew what valves to check 
when he lost high voltage and where 
to look when the picture rolled. Start¬ 
ing modestly, he worked on neighbours’ 
sets, gaining a reputation as a “good 
man.” Having built a lucrative moon¬ 
lighting trade, he took the gamble and 
went into business. 

Having taken the plunge, our mar 
quickly learned he was in over his 
head. It was not that he was inherently 
dishonest, but survival proved diffi¬ 
cult on his limited knowledge. The 
gradual changeover from valves tc 
transistors effectively short-circuited 
trouble-free troubleshooting, and the 
popularity of colour sets with theii 
many tricky adjustments added greatly 
to his woes. Now, when he runs intc 
trouble with a set that he can’t handle 
on his own — an increasingly frequeni 
occurrence — he has to take it to an 
established service organisation with 
the technical resources and know-how 
to handle the problem. To make a pro¬ 
fit on such a deal, he must either add 
unnecessary parts or pad the bill. 

As a rule, factory service groups 
and the larger independent organisa¬ 
tions with reputations to protect are 
more reliable than one-man operations 
—except in cases where employees 
are paid on a basis of salary plus 
parts commission. However, even these 
leading lights suffer lapses. 

Many of the more reputable service 
outfits can only blame themselves foi 
harbouring incompetents. Because oi 
the great shortage of qualified help, 
these organisations, of necessity, have 
had to hire repairmen who could barely 
hold their own. Some still cling tc 
undercover private practices. 

Ernest Khouri, until recently service 
manager at the Admiral Corp. and 
now Eastern regional service manager 
at Panasonic, deplores the poor tech¬ 
nical background of the average TV 
repairman. However, he says: “As a 
practical matter, we prefer a job appli¬ 
cant with field experience, regardless 
of whether he has had formal techni¬ 
cal training.” Khouri says he gets few 
job-hunters from the technical 
schools anyway: “They go right intc 
industry where they’re well paid and 
are spared the hostile scrutiny of con¬ 
sumers who are tired of being taken.” gj 



















FET Three Receiver 
With Plug-in 
Coils 

The addition of plug-in coil facilities to last 
month's simple receiver extends its frequency 
coverage into the short-wave region. 

By Leo Simpson 



Following last month’s article in¬ 
troducing the FET in a simple rege¬ 
nerative receiver, the next logical step 
was to ascertain the performance above 
the broadcast band. This article gives 
details on plug-in coils for the receiv¬ 
er. 

The data are suitable for nearly all 
small regenerative reivers, except those 
with a separate RF stage. 

The coil details given presume 
the use of a tuning gang with a 
maximum capacitance of around 400- 
pF. The coils have considerable over, 
lap at each end of their alloted band. 
This is to allow for variation in maxi¬ 
mum and minimum capacitance. 

Readers who wish to do so could 
restrict the overlap at either end of 
the bands by the use of a trimmer 
capacitor connected in parallel with 
the main tuning capacitor. 

All coils are wound on liin dia¬ 
meter formers, which is a popular size 
for plug-in coils. The coils have the 
American 6-pin base, with two large 
pins to effect polarisation. Looking at 
the base of the coil, the pins are 
numbered clockwise from one to six, 
the two thick pins being one and six. 

For the sake of convenience, only 
three popular enamelled wire gauges 
(SWG) have been specified. Wires of 
slightly different thickness and/or dif¬ 
ferent insulation could be used but 
allowance must be made for the differ¬ 
ent space occupied by the windings 
and the resulting effect on the induct¬ 
ance. 

The arrangement of the windings on 
the former is shown in the accom¬ 
panying diagrams, one applying 
to three of the coils while the other, 
with interwound primary and second¬ 
ary windings, lapplies to the coil for 
the highest frequency band. All coils 
are wound in the same direction. 

Exact coil requirements for any in¬ 
dividual set are affected by the com¬ 
ponents and the reception conditions 
generally, so that a little experimenting 
will often result in greatly improved 
performance. 

A typical example is the reaction 
winding: If the receiver fails to oscil¬ 
late toward the low frequency end 
of the band, it may be necessary to 
increase the number of turns on the 
reaction winding and/or move it clos¬ 
er to the secondary winding. If the 
reaction cannot be easily controlled 
then reverse the above procedure. 

In the prototype, we found it advan¬ 
tageous to increase the amount of 


available regeneration by using the full 
range of the variable lOOpF capaci¬ 
tor instead of only an effective 50pF 
as in last month’s version. 

Because of the different orientation 
of the coil connections on the socket 
as compared to the “can-type” coil 
used in last month’s version we found 
it necessary to rearrange the compon¬ 
ents on the RF board in order to keep 
leads, and thus stray capacitance, to a 
minimum. We also removed the “leaky- 



winding and interwound primary. 

low frequency t 


coil. This same fact also means that 
the set can be used without an aerial 
on the broadcast band in strong signal 
areas. However, it needs an earth con¬ 
nection to reduce the effects of hand 
capacitance, which can make tuning 
very difficult. 

Set up in the author’s home in the 
western suburbs of Sydney, using an 
aerial about 40feet long slung seven 
feet above ground, the set gave a good 



frequency coils , showing spaced 
$ht: The style of winding for the 
e wound coils . 


grid” components (LM resistor in paral¬ 
lel with lOOpF). These were included 
in last month’s version. 

The only other information regard¬ 
ing the use of plug in coils is that, 
since they have no shielding, the bat¬ 
tery cannot be positioned close to the 


account of itself. Reception was good 
up to around 10MHz where the per¬ 
formance began to taper off. We have 
included the information for winding 
the higher frequency coil for the bene¬ 
fit of those who may want to experi¬ 
ment further. n 


BAND 

AERIAL 

PRIMARY 

SECONDARY 

REACTION 

570HKz to 
2MHz 

15T. of 32SWG. 
Spaced 3/16in from 
earth end of second¬ 
ary. 

100T of 32SWG. 
Close wound. 

40-60T. 40SWG. 
Spaced l/8in from 
gate end of second¬ 
ary. 

1,8MHz to 
4.7MHz 

11T. 32SWG. 
Spaced l/8in from 
earth end of second¬ 
ary. 

38T. 25SWG. 
Close wound. 

20-35T, 32SWG. 
Spaced l/8in from 
gate end of second¬ 
ary. 

2.9MHz to 
11.2MHz 

5T. 32SWG. 
Spaced l/16in from 
earth end of second¬ 
ary. 

13T. 25SWG. 
Spaced to occupy 
iin. 

9-15T. 32SWG. 
Spaced l/8in from 
gate end of second¬ 
ary. 

8.2MHz to 
30MHz 

IT. 32SWG. 
Interwound from 
earth end of second¬ 
ary. 

4T. 25SWG. 
Spaced to occupy 
iin. 

4-6T. 32SWG. 
Spaced l/8in from 
gate end of second¬ 
ary. 
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A Synchronous Gating Unit 
for AF Tone-Burst Testing 


A fully solid-state instrument which produces synchronously 
gated AF tone bursts suitable for a wide variety of audio 
measurements. The use of integrated microcircuits gives the 
instrument a standard of performance comparable with quite 
/costly commercial units, despite the fact that it is easily 
constructed at low cost. 


by Jamieson Rowe 


Although at first sight the instru¬ 
ment described in this article might 
appear to be suitable only for a few 
specialised and somewhat esoteric 
applications, this is not the case. In fact 
it has many uses, of which probably 
the most practical and straightforward 
is the measurement of short-term or 
“dynamic” power output capability of 
audio power amplifiers. 

Other direct uses include testing of 
amplifier stability, measurement of loud¬ 
speaker system response and damping, 
measurement of room and auditorium 
acoustics, measurement of the perfor¬ 
mance of filters and automatic gain and 
level control circuits, sonar equipment 
testing, and psychometric research and 
testing. The instrument may also be 
used to produce sound effects for live 
theatre and motion pictures, and in the 
production of electronic music. 

In addition it may be used directly 
or indirectly as a signal shaper-squarer, 
a wide-range binary scaler-frequency 
divider, or a synchronous digital gate 


controller suitable for counting, fre¬ 
quency and time measurement, or clock 
word generation. 

In view of the likely interest in the 
use of tone-bursts to measure the short¬ 
term power output capability of audio 
amplifiers, a brief discussion of this 
application will now be presented by 
way of a preamble to the description of 
the instrument itself. It is hoped that 
the discussion will be found of value 
not only to those who may contemplate 
construction of the instrument but also 
to those who wish solely to gain a 
theoretical knowledge of this relatively 
recently evolved technique. 

It is commonly found that the maxi¬ 
mum power output which may be 
obtained from an audio power ampli¬ 
fier, before discernible waveform clip¬ 
ping or other distortion is incurred, 
depends significantly upon the period 
of time over which the power is to be 
delivered. Generally, the shorter the 
period involved the higher the power 
which may be delivered—although this 
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Front view of the new instrument, showing its straightforward control 
functions. The full circuit is shown on the facing page . 




simple relationship will naturally be 
limited by transformer losses and other 
effects influencing the power 
frequency response. 

Thus the maximum power output de¬ 
livered by a power amplifier when test¬ 
ed under continuous sinewave condi¬ 
tions may often be significantly less 
than that which it is capable of deliver¬ 
ing during the short and relatively in¬ 
frequent amplitude peaks present in 
typical musical program material. 
Hence for the many audio amplifiers 
intended to handle musical signals rath¬ 
er than sinewaves, a conventional pow¬ 
er output rating based upon continu¬ 
ous sinewave measurement may be 
both unduly conservative and of only 
incidental relevance, despite the rela¬ 
tive ease and high order of objectivity 
with which the measurement may be 
made. 

Aware of the limitations of a con¬ 
tinuous sinewave power rating when 
used alone as a performance criterion 
applied to their products, manufac¬ 
turers of high fidelity amplifiers some 
time ago adopted other rating methods 
which have been employed either as 
supplements to the basic continuous 
sinewave rating, or as substitutes for it. 

It is undoubtedly true that academic 
purism was by no means the sole 
motivation behind the adoption of 
these other—usually more flattering— 
rating methods. It is also true that 
some of the rating methods adopted 
were, and still are, of dubious technical 
value. However, it is neither appro¬ 
priate nor possible in the present 
article either to discuss in detail the 
various rating systems or to examine 
the motivation behind their introduc¬ 
tion. Sufficient to say that one of these 
ratings, the so-called “music power” 
rating, was introduced in an effort to 
provide a measure of the actual power 
output capability of an amplifier when 
reproducing a musical program. 

Unfortunately while such a rating 
is easily proposed and validly justified, 
the measurement ideally required is not 
at all simple or straightforward in 
execution. The basically statistical 
nature of musical signals itself pro¬ 
duces both theoretical and practical 
problems when one attempts to mea¬ 
sure the power level involved, quite 
apart from the perhaps more obvious 
difficulty in selecting the “typical” 
musical program to be used as a basis 
for inter-amplifier comparison. 

The method originally adopted for 
“music power” measurements bypassed 
these problems altogether, by making 
a convenient and usually fairly valid 
assumption regarding the cause of the 
diminished power output capability of 
an amplifier when tested under sine¬ 
wave conditions. The assumption was 
that the diminished power output was 
due solely to imperfect power supply 
voltage regulation under the steady 
drain of continuous operation at maxi¬ 
mum power output. 

The converse corollary of the 
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presenting the proven range of 

"HI TRACKABILITY'' CARTRIDGES 


SHURE 


NOW FEATURING 

NEW LOW PRICES 


SHURE 



PICK-UP ARMS 


Only SME precision Pick-up Arm* offer all 
the$a features and more — Choice of two 
arm length* 9ln or I2ln — Low Inertia 
— Automatic *low descent with hyd„ 
raultc control — Precision tracking 
force from gram* applied with¬ 
out a gauge — Shielded output 
locket — Low capacity 4' con¬ 
necting cable with quality 
plug* — Light weight shell. 


SHURE 


l 



THE M44 SERIES 


Model M44.5 Stylus Radius, .0005 
spherical. Tracking weight %to I! 
grams. Model 44G Stylus radius 
.0007 spherical. Tracking weight ^ 
to 4 gra™s. Model M44.7 Stylus rad¬ 
ius, .007 spherical. Tracking weight M/2 to 3 grams. Model 
M44.C Stylus radius, .0007 spherical. Tracking weight 
3 to 5 grams. Ideal for changer operation. Response 
—all models. 20 to 20,000 Hz. Compliance — M44.G, 
M44.5 = 25 X \ 0 \ M44.7 = 20 X !0 fl M44.C 
= 7 X 10°. 


SHURE 


THE SUPERB V-l 5 TYPE II 

The radically new V-l5 type II heralds 
a new epoch in high performance cart¬ 
ridges. We call it the era of High 
Trackability. Because of it you will hear 
some records tracked at light forces for 
the first time without distortion. 

Trackability a+ % gram tracking force using a Shure/SME Arm: 17.9 
CM/SEC at 400 Hz (cps): 26 CM/SEC at 1,000 Hz (cps): 26 
CM/SEC at 5,000 Hz (cps): 15 CM/SEC at 10,000 Hz (cps). 
Frequency Response: 20 to 25,000 Hz cps). Output Voltage: 3.5 
mv per channel at 1,000 Hz (cps) at 5 CM/SEC. Channel 
Separation: Over 25 db at 1,000 Hz (cps): Over 17 db from 
500 to 10,000 Hz (cps). Channel Balance: Output from 
each channel within 2 db. Stylus: VNI5E Bi-Radial Ellipti¬ 
cal Stylus, Diamond Tip, .0007 inch (17.8 microns) 
frontal radius; .0002 inch (5 microns) side contact 
radii: .0010 Inch (25 microns) wide between 
record contact points. Tracking Force: % to M /2 
grams. Recommended Load Impedance: 47,000 
ohms (per channel). Mounting: Standard 
' J /2 inch mounting centres. 



SHURE 


DISTRIBUTED THROUGHOUT 
AUSTRALIA BY 

AUDIO 

ENGINEERS m. -■ 

342 KENT ST„ 

SYDNEY, N.S.W. 

PHOII! 29*4731 



THE M75 SERIES 

Model M75E with elliptical stylus. 
Tracking weight % to M /2 grams. 
Output 5.7 m/v at IKC/50M/ 
Sec. Model M75G with .0006" 
Radius Styli. Output 5.7 m/v at 


IKC/5CM/Sec. Tracking weight % to M /2 grams. Modei M75-6 
with .0006" radius styli. Tracking weight M /2 to 3 grams. Out¬ 
put 5.9 m/v at IKC/5CM/Sec. Specifications common to 
the above. Frequency response: 20 to 20KC. Channel 
separation: betters than 25db at 1000 CPS. Load 
impedance: 47,000 ohms per channel. 
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jsumption was that under the tran- 
ent conditions of a musical program 
ie power supply was sufficient to cope 
ith the relatively infrequent demands 
>r full power, and was therefore able 
> maintain supply voltages at their full 
nplitude. Hence in order to measure 
ie “music power” output capability of 
1 amplifier, it was reasoned, it was not 
pessary to attempt to take measure- 
ents under actual music conditions 
it simply necessary to take a “nor- 
al” continuous sinewave measure- 
ent with the amplifier supply voltages 
aintained at their full amplitude to 
iplicate the situation prevailing dur- 
g brief musical peaks. 

Consequently an established tech- 
que for the measurement of amplifier 
nusic power” is to substitute for the. 
ternal amplifier power supply an 
temal heavy-duty regulated supply— 
divering the same voltages—and to 
easure the maximum continuous 
lewave output power under these 
tificial conditions. 

Although this technique is widely 
ed it is not without its critics. Many 
e not happy about the assumptions 
volved, and are dubious about the 
lidity of simply equating sinewave 
•nditions with a substitute power 
pply to transient conditions with an 
nplifier’s actual power supply. Quite 
>art from such criticisms there is 
e practical inconvenience involved in 
atching a substitute regulated supply 
an amplifier and connecting it in 
rciuit for the testing. 

Fortunately an alternative approach 
ists, and one which is not only more 
lid theoretically but also more con- 
nient in praotice. The method in- 
ilves testing using Short bursts 
sinewaves delivered to the amplifier 
>m an instrument such as that 
be described, with the amplifier it- 
If unaltered and powered from its 
vn internal supply. The “tone bursts” 
ed are quite easily arranged to have 
duration and repetition rate 
lich effectively duplicates infrequent 
usical program peaks, while their 
latively simple and basic nature 
akes them both easily reproduceable 
d also more readily measured than 
musical signal. 

It should be noted that a tone burst 
wer output measurement does not 
ally give the information originally 
;nified by the term “music power” 
nor, for that matter, does a mea- 
rement made using the “substitute 
wer supply” method. Both methods 
fe essentially the absolute maximum 
wer output capability of an amplifier, 
der short-term conditions; and this 
not strictly equivalent to the some- 
lat vague notion of “music power 
tput”. 

Probably the most accurate way of 
walking the situation is to regard the 
kusic power” capability of an ampli- 
r as a dynamic or variable parameter 
lich depends at any instant upon 
5 immediately preceding ampli- 
r conditions, and which accord- 
;ly varies over a range defined at 
lower limit by the normal continuous 
lewave output rating and at its 
per limit by the rating provided 
a tone-burst or “substitute supply” 
;asurement. 

Late in 1965 the American Institute 
High Fidelity published a revised 
rsion of their earlier “IHF Amplifier 
mdard” rating system, in which they 
vocated the use of the term “dyna- 



Four oscillograms illustrating aspects of tone-burst testing . At top left 
is the continuous tone output of an amplifier , compared at top right 
with the output for a lOmS tone burst . At lower left is a burst of 
longer duration , showing distortion , while at lower right is a compari¬ 
son between amplifier output and the output from a loudspeaker . 



Fi g . I BASIC OPERATION OF THE TONE-BURST GATE 


Specification 


mitmiitiiitiiimiiiiiiiiiiiiitiiiiiiiimiiiiiiiiiimiiiiimiiiiiiiiiiiiiiiiiiimiitiiiiiiiiiitiiiiiiitiiiiiiiiiimiiiiiiiiimiiiiiiiiimiiiii 


A synchronous analog gating unit which may be used to derive pedestal- 
free bursts of input signals between 10Hz and 60KHz. The integral number of 
cycles in each burst and the burst repetition rate may be adjusted indepen¬ 
dently, or locked if desired. The instrument is fully solid-state and employs 
low-cost RTL digital microcircuits. It may also be used as a signal sbaper- 
squarer, a scaler frequency-divider or a synchronous digital gate controller. 
ANALOG INPUT: 

Frequency Response: 10Hz—60KHz. 

Minimum Input: Less than 150mV RMS. 

Maximum Input: Greater than 600mV RMS. 

Switching Ratio: Better than 40dB. 

Insertion Loss (gate open): Less than 6dB minimum. 

Switching Transients: Less than 30mV P-P. 

Input Impedance: Approximately 33K. 

Output Impedance: Maximum 6K, minimum 500 ohms. 

T.H. Distortion (gate open): Less than 0.2% at 250mV RMS input. 

Gate offset or pedestal: Negligible. 

BURST LENGTH: Adjustable to 1, 2, 4, 8, 16 or 32 cycles; also continuous. 
BURST REPETITION RATE: Internal trigger generator provides a range 
of approx. 3Hz—500Hz. Single bursts triggered manually by panel 
push-button. External triggering by 4-3V pulse, duration less than 20uS. 
Inter-burst interval may also be locked to equal the burst length. 

SYNC OUTPUT: Rectangular waveform with level 0V when gate is closed 
and -f 3 V when gate is open. 

tiiiiiiiiiiiiitiiiiiiiiiiiitiitiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiitiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiitiiiiiiiiiiiiiimiiii 
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80 microcircuits 
80 output-input tables 
80 airports 

80 thin-layer chromatograms 
80 bubble-chamber events 
80 city plans 

80 poisonous mushrooms 
80 antenna radiation patterns 
80 uncommon minerals 
80 psychotic patients 
80 common skin lesions 
80 kinds of surface finish 
80 kinds of ocean bottom 
80 kinds of forest cover 



Eighty of anything can be depicted on the 80 
slides that go into a Kodak Carousel Projector 
slide tray, and any one of them can be on the 
screen in a few seconds. Also this tray can be 
exchanged with another (80 more slides) by 
simply lifting one tray and placing the other on 
the projector. 

The Kodak Carousel Projector, Model S-AV, 
is a heavy-duty model specially designed for use 
in education, industry and commerce. It has: 
A range of six interchangeable lenses, 60mm to 


250mm, to suit any size room. A thermal cut-out 
to avoid damage if over-loaded — it can be run 
for long periods, unattended. A remote control for 
slide changing, reverse, and focusing. Tungsten- 
halogen lamp giving brilliant white illumination, 
long life and cool running. A gravity-feed system 
that avoids jamming and preserves your slides. 
For further information please telephone or write: 
Motion Picture and Education Markets Division 

KODAK (Australasia) PTY. LTD. 

Branches in all States. 
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mic power rating” to signify the short¬ 
term output power capability of an 
amplifier, replacing the term ‘‘music 
power rating”. The method sug¬ 
gested for the measurement of 
dynamic power rating was the tone- 
burst method, using bursts of lOmS 
duration at a low repetition rate. 

The oscillograms shown on page 79 
illustrate the use of the tone-burst 
gate described in this article for mea¬ 
surement of the dynamic power rating 
of an amplifier. Oscillogram 1 shows 
the output waveform of an ampli¬ 
fier delivering maximum power 
output under continuous sinewave con¬ 
ditions, while oscillogram 2 shows 
the increased output available during 
a burst of approximately lOmS dura¬ 
tion (8 cycles of an 800Hz tone). In 
oscillogram 3 a burst of con¬ 
siderably longer duration has been 


to both an analog gate and to a 
shaper-squarer. The latter derives from 
the signal a squarewave equivalent 
having extremely fast rise- and fall- 
times corresponding to the zero cross¬ 
ings of the original signal waveform. 
The output of the squarer is fed to a 
group of flip-flops which are arranged 
in “toggling” mode and connected in 
cascade to form a binary scaler or 
frequency divider. 

A six-position switch (SI) is arranged 
to select either the direct output from 
the squarer or the scaled-down signal 
from a chosen scaler stage. The selec¬ 
ted signal from the switch is then 
passed to an AND logic gate whose 
second input is controlled by a simple 
set-reset (S-R) flip-flop. Under quies¬ 
cent conditions the flip-flop is in the 
reset state and thus holds the AND 
gate closed; thus the signal selected 





(a) BASIC JFF.T SHUNT ANALOG GATE 



applied in order to show the onset of 
clipping when sustained maximum 
power is demanded. 

Oscillogram 4 is reproduced to 
illustrate the use of tone-bursts in 
assessing loudspeaker system perfor¬ 
mance. It compares the original tone- 
aurst signal applied from a standard 
aigh-quality amplifier driving a loud¬ 
speaker (top waveform) with the acous- 
ic output signal of the loudspeaker 
;ystem (lower waveform). The second 
vaveform was obtained with a calibrated 
microphone and preamplifier system. 

Note that the acoustic signal differs 
x>nsiderably from the original electric 
iignal, although the loudspeaker system 
tsed to take the oscillogram was a 
ligh performance one. There is an 
nitial delay, the burst itself has 
uffered significant waveform distortion, 
ind there are several following echoes 
partly contributed by the room 
icoustics). 

Let us now turn to the instrument 
o be described, considering first its 
►rinciple of operation. This may be 
mderstood by reference to the simpli- 
ied logic block diagram of figure 1. 

The input signal to be gated is fed 


by the switch cannot progress further. 

The “set” (S) input of the control 
flip-flop is connected to a second switch 
(S2) which may be used to select the 
desired source of burst triggering sig¬ 
nals. There are two triggering sources 
internal to the instrument, one a free- 
running “sampling oscillator” of adjus¬ 
table frequency—for repetitive opera¬ 
tion—and the other a manual on-off 
circuit operated by a front-panel push¬ 
button. A third position of the switch 
allows the use of external triggering 
sources. 

On the arrival of a triggering pulse 
at its S input, the control flip-flop 
switches to its set state and accordingly 
opens the control AND gate. This 
allows the next-occurring positive-going 
excursion from the signal selected by 
$1 to pass through the gate and reach 
the “toggle” (T) input of a second Jlip- 
flop, which is a J-K type whose output 
controls the analog gate. 

Under quiescent conditions this 
“main gate 4 flip-flop is in the reset 
state, and accordingly the analog gate 
is closed. The analog (tone) input 
signal is therefore prevented from 
reaching the output terminal. However, 


COMPLETE HI-FI 
RADIOGRAM-TAPE 
RECORDER 
ALL IN ONE 


MODEL TR9 



AS AN AMPLIFIER . . . 

• Frequency response, 20- 
20000 cps. 

• 7 Watts RMS. output per 
channel. 

• Distortion less than *25% 

• Separate treble and bass 
controls. 

AS A RADIO . * . 

• Being fully transistor¬ 
ised, can be switched on 
all day at full output with¬ 
out heat problems. Pro¬ 
gram can be recorded on 
tape without any external 
connections. 

AS A TAPE RECORDER . . . 

• Freq. response 30-18000 
cps. 

• 3 speeds. Meter level 
indicator. 

• Push button operation. 

• Superimposing. 

PRICES: 

2 track mono, $159.00 
4 track mono, $169.00 
4 track stereo, $230.00 
RADIO TUNER CAN BE FITTED 
TO ANY OF THE ABOVE 
MODELS FOR $26.00 EXTRA. 

TAPE DECKS 

for the home constructor. 
COLLARO (Magnavox) tape 
decks complete with record/ 
play and speed change 
switch wafers fitted . . . 

2 tracks, $48. 4 tracks, $55. 
SPECIAL LOW IMPEDANCE 
HEADS for transistorised tape 
amplifier circuits (Mullard) avail¬ 
able). 

CLASSIC TAPE RECORDERS 

93B LIVERPOOL ROAD. 

SUMMER HILL, N.S.W. 
Telephone 79-2618 


ELECTRONICS Australia, April , 1968 


81 












2/NEW 


From 


OUTPUT 
TRANSFORMERS 

=?FERGUSON/E 


PRESENTING A COMPLETELY REVISED RANGE OF 
MEDIUM FIDELITY OUTPUT TRANSFORMERS 

FEATURING 

• Extended freq. range 
40-30,000 cps ± 2 db. 

• Vacuum impregnation. 

• Reduced physical size, 
greater flexibility. 

• Individually packaged 
with full specifications. 


TYPE 

NOM. ™“ARY CIRCUIT SECONDARY 

WATTS ohMS APPLICATION ohms 

OPM1A 

5 

7000,5000 

S.E. 

15,8,3.7,2 

OPM19A 

5 

7000,5000 

S.E. 

500,250,166,100 

OPM20A 

5 

10000,8000 

S.E. 

15,8,3.7,2 

OPM2A 

7 

10000 

P.P. 

15,8,3.7,2 

OPM15A 

10 

10000,7000,5000 P.P. or 



2500 

S.E. 

3.1 

OPM3A 

10 

4000,2500 

S.E. 

15,8,3.7,2 

OPM4A 

10 

4000,2500 

S.E. 

500,250,166,100 

OPM16A 

10 

500 


15,83.7,2, 

OPM5A 

15 

5000,3000 

P.P. 

15,8,3.7,2 

OPM6A 

15 

5000,3000 

P.P. 

500,250,166,100 

OPM7A 

15 

(10000),8000,7000 P.P. 

15,8,3.7,2 

OPM8A 

15 

(10000),8000,7000 P.P. 

500,250,166,100 

OPM17A 

15 

500 


15,8,3.7,2 

OPMI0A 

25 

(8000),6600 

P.P. 

15,8,3.7,2 

OPM9A 

25 

(8000),6600 

P.P. 

500,250,166,100 

OPM18A 

25 

500 


15,8,3.7,2 

OPM14A 

35 

(8000),6600 

P.P. 

15,8,3.7,2 

OPMUA 

35 

(8000),6600 

P.P. 

500,250,166,100 

OPM13A 

55 

3500 

P.P. 

15,8,3.7,2 

OPM12A 

55 

3500 

P.P. 

500,250,166,100 

OPM21A 

100 

(4500) 

P.P. 

500,281,125,31.25 


( ) Impedances in brackets indicate screen taps available. 



ADELAIDE: Wm M. Matthew: 23-6202 
BRISBANE: Keith Percy and Co.: 51-5461 
CANBERRA: Errol Nazer. 9-0325 
MELBOURNE: A. H. Nicholls: 42-6897 
PERTH: Athol M. Hill: 21-7861 
HOBART: Associated Agencies: 21843 
LAUNCESTON: Associated Agencies: 21-317 



CATALOGUE 


FERGUSON 

TRANSFORMERS PTY. LTD. 

331 HIGH STREET, CHATSW00D, NSW 40-0261 


Please send a Ferguson Catalogue to:- 

NAME . 

ADDRESS 

t.A. 4.00 • ... 
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:he arrival of the first toggling edge 
:rom the control gate switches the 
nain gate flip-flop into the set state, 
md the gate is immediately opened to 
pass the tone signal. 

The period of time for which the 
gate remains open depends upon the 
jetting of switch SI, because the second 
;oggling edge to reach the main gate 
lip-flop via the control gate will cause 
:he former to be reset once more — 
losing the analog gate with it. And 
lepending upon the setting of switch 
51, this turn-off edge will correspond 
:o the end of a single tone cycle, or 
two cycles, or four, eight, sixteen, or 
thirty-two. Hence the analog gate will 
have been open for a period which 
accurately corresponds to an integral 
lumber of tone cycles, and a “burst” 
of the desired number of tone cycles 
will have been passed to the output 
terminal. 

In order to prevent further opening 
and closing of the analog gate due to 
the arrival of further toggling edges 
at the main gate flip-flop (from SI), 
a pulse derived from the main gate 
output is used to reset the control 
gate flip-flop immediately following the 
resetting of the main gate flip-flop. 
This closes the control gate and pre¬ 
vents further signals from reaching the 
main gate flip-flop from SI. Both flip- 
flops thus remain reset, and the analog 
gate remains closed, until the arrival of 
another triggering pulse from S2. 

From the foregoing it should be 
apparent that it is the triggering 
pulses, supplied to the control gate 
flip-flop from S2, which initiate each 
tone burst; while the duration of each 
burst is governed by the tone-derived 
signal selected bv SI. The burst repe¬ 
tition rate and the burst duration may 
therefore be adjusted independently. 

Before turning to consider the full 
circuit diagram of the new instrument 
it may be worthwhile to look briefly 
at the operation of the analog gate 
circuit employed. 

A number of circuits have been 
developed for this purpose; however, 
the circuit which has been selected in 
the present instance employs a p- 
channel junction field-effect transis¬ 
tor (JFET) as a voltage-controlled 
shunt switch. Its basic operation is 
shown in the diagram of figure 2 (a). 

As may be seen the gate circuit 
proper consists simply of a series input 
isolating resistor R and the JFET, 
whose drain-source channel is connect¬ 
ed between the output terminal and 
ground. The effective drain-source re¬ 
sistance of the JFET is controlled by 
means of a control sigrtal applied to 
the gate electrode. 

When the control voltage is at zero, 
there is no applied transverse electric 
field in the JFET channel. Accordingly 
the drain-source resistance is low — 
a few hundred ohms — and the 
input signal suffers heavy attenuation 
as a result of the divider action pro¬ 
duced by resistor R. Under these 
conditions the gate is effectively 
“closed.” 

When the gate is taken positive, 
however, the reverse bias applied to 
the gate-channel junctions of the 
JFET produces a transverse field 
which “pinches off” the channel. The 
drain-source resistance rises to a very 
high value, and the input signal there¬ 
fore appears at the output terminal 
suffering only slight attenuation. The 
gate under these conditions is effec¬ 



tively “open.” 

The switching action of this type of 
analog gate is free from many of the 
problems associated with other circuits. 
Because the drain-source channel re¬ 
quires no DC bias, and furthermore 
acts over a fairly wide signal ^ampli¬ 
tude range as an almost perfectly 
linear resistor (of controllable value), 
there is virtually no DC offset com¬ 
ponent or “pedestal” associated with 
resultant tone bursts. 


The available channel resistance 
range is quite wide, even with moder¬ 
ate control voltages, giving the gate 
a high “on” to “off” ratio combined 
with a low insertion loss in the “on” 
state. Hence the gate circuit used in 
the final instrument exhibits an on-off 
switching ratio of more than 40dB, 
with an insertion loss of only about 
5dB. 

The shunt JFET gate is also capable 
of switching at a high speed, although 
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EMPIRE CARTRIDGES PRECISIONS MATCHED TO EVERY PLAYBACK SYSTEM 

are undisputably the world's best stereo/mono cartridge Despite their superiority they 
cost you almost the same price as in the U.S.A: 


88STE 




Empire SlfTE cartridge for high-quality turntables and record changers. With a 
vertical and horizontal compliance of 25 x 10-* cm/dyne, this outstanding cartridge 
delivers a frequency response of 6 to 32,000 Hz in top-quality changers and tone 
arms tracking at 2 grams or less. The .2 x .7 mil bi-radial elliptical diamond stylus 
tracks at 15° with more than 30 dB of channel separation. Output voltage, 8 millivolts 
per channel. Weight, 7 grams. Mounts on standard 7/16 and V*!n centres, with 
four terminals. 

Price in the U.S.A. $49.95. Price in Australia $50.00. 


888E 



SUE cartridge for most of today’s better record changers and automatic systems. 
Designed to track at 3 grams or less, this cartridge provides users of automatic changers 
with the superior performance of a .4 x .9 mil elliptical diamond tracking at an 
angle of 15°. The 888E will faithfully reproduce frequencies from 10 to 30,000 Hz, 
while maintaining more than 30 dB of channel separation. Weight, 7 grams. Output 
voltage, 8 millivolts per channel. Compliance, 12 x 10-* cm/dyne. Four terminal output 
with standard 7/16 and Viin mounting centres. 

Price in the U.S.A. $39.95. Price in Australia $40.00. 


888 



•88 cartridge for general record changers. 

Changers requiring a tracking force of up to 4 grams will deliver superior performance 
when equipped with this fine cartridge. A .7 mil diamond stylus tracking at 15° delivers 
a frequency response from 12 to 25,000 Hz, with 30 dB channel separation. Vertical 
and horizontal compliance, 10 x 10-« cm/dyne. Weight, 7 grams. 4 output terminals 
and standard 7/16 and Viin mounting. 

Price in the U.S.A. $24.95. Price in Australia $25.00. 


8088 



•88R—Perfectly adapted to automatic playback systems able to track at less than 
3 grams, this superior cartridge combines a compliance of 12 x 10~* cm/dyne with a 
frequency response of 10 to 25,000 Hz and utilises a .4 x .9 mil elliptical diamond set 
at the preferred 15° angle. Stereo separation exceeds 30 dB. Weight, 7 grams. Mount¬ 
ing, 7/16 and Vfcin centres. Output terminals, 4. 

Price in the U.S.A. $29.95. Price in Australia $30.00. 


808 



888 — Capable of delivering 10 to 20,000 Hz with 30 dB of stereo separation, the 
808 is an outstanding cartridge value for those with automatic changers requiring 
tracking forces up to 4 grams. Compliance is 8 x 10 -* cm/dyne, and the 7-gram 
cartridge employs a .7 mil conical diamond stylus tracking at 15°. 4 output terminals 
and standard 7/16 and Viin mounting. 


The new Armstrong fully transistorised integrated tuner/amplifiers AM/FM and stereo 
amplifiers. Models 426, 421 and 423. 


SPECIFICATIONS 
series 400 


AMPLIFIER AND CONTROL UNIT 
SECTIONS 421, 425,426 
RMS Power Output 15 watts per channel. 4-16 ohms 
Music Power (IHFM) 20 watts per channel, 4-16 ohms 
Power Response 15 watts RMS, 20-20,000 Hz 
-1 dB. 

Frequency Response 20-20,000 Hz±1 dB 
Harmonic Distortion Less than 0.5% at 1 kHz measured 
at 15 watts outputi 1 dB 
Crosstalk Better than 40 dB 

Channel Matching ±1dB 

Bass Control ilOdB at 70 Hz 

Treble Control ±10dBat10kHz 

Balance Control Maximum to zero each channel 
Rumble Filter - 6 dB at 30 Hz increasing at 

lower frequencies 

Treble Filters 1.6.5 kHz - 3 dB, 10kHz-25dB 
2. 4.5kHz-3dB, 9kHz-40dB 

Loudness At 1 kHz reference ( - 20 dB), 

70Hz-t-IOdB, lOkHz-f 5dB 

Tape Recording 

Output 400 mV Low impedance 

Headphone Output Suitable for all stereo phones 


Inputs Sensitivity Hum 6 Noise 

(reference 15W) 

Tape Playback 400 mV -70dB 

Radio (421 only) lOOmV -60dB 

Pickup 1. Ceramic 60 mV -55dB 

Pickup 2. Magnetic 3.5 mV -55dB 


AM TUNER 

Coverage 


Sensitivity 
Intermediate 
Frequency 
IF Bandwidth 
IF Rejection 


SECTION 423, 426 

Medium waveband 185-590 
metres; 510-1,625 kHz 
Long waveband 1,000-2,000 
metres; 150-300 kHz 
5 fi V for 20 dB quieting 

430 kHz 

4 kHz at 6 dB down 
80dB 



RECORDED MUSIC SALON 
23 Collins Street 
Melbourne 


TRUE FIDELITY 
C. Pinczewski 
Tel. 63-6257 
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e operation at high speeds is com- 
icated by inter-electrode capacitances, 
rain-source capacitance tends to in¬ 
case the insertion loss and reduce 
e switching ratio at high signal 
;quencies, while gate-source capaci- 
ice tends to slow down the rise 
d fall of the gate control voltage, 
jwever, more troublesome than both 
these is gate-drain capacitance, 
lich tends to feed control signal 
ergy into the signal circuit. 

The effect of the latter is that 
arply differentiated switching 
pikes” tend to appear across the 
alog output terminals. A large 
sitive spike appears as the gate opens, 
d a smaller and narrower negative 
ike as the gate closes. The differ- 
ces in amplitude and duration arise 
a result of the differing dynamic 
•and C situations present in the 
HT for turn-off and turn-on. As the 
kes represent spurious gate output 
“noise,” it is important that they 
suppressed. 

A number of suppression techniques 
ty be used. However, the method 
ich has been adopted in the present 
•trument is shown in the diagram 
figure 2(b). A two-step process, it 
»rks partly by slowing down the 
ack and decay of the JFET gate 
itrol signal by means of the low- 
ss filter formed by resistor R1 and 
pacitor Cl. This reduces the charge 
red in the JFET gate-drain capa- 
ince, by reducing the rate of change 
voltage. (The reduced switching 
:ed is still high relative to the 
ilogue signals being switched, so 
t the gate operation is not im- 
red.) 

The second step involves cancella- 
i or nulling the remaining spikes, 
effect by injecting into the analog 
:uit spikes of opposite polarity. This 
performed by an adjustable trimmer 
acitor T which is connected to a 
rce of signal complementary to the 
2T control signal. A second low- 
s filter comprising R2 and C2 is 
d to adjust the attack and decay 
the nulling signal to correspond to 
JFET gate signal. 

Vt a critical adjustment of the trim- 
r the net charge transfer to or from 
analog circuit during gate open- 
and closure is reduced to a very 
’ level. The tone bursts produced 
the gate are then quite “clean.” 
Reference to the main circuit dia- 
m of the complete instrument will 
w that many of the logical functions 
performed by integrated digital 
>rocircuits. Six such devices are used, 
of which are in the “dual in-line” 
apsulation while the remaining 
ice is of the TO-5 eight-lead type, 
six devices are of the economy 
Stic RTL type, the dual in-line 
ices being from the Motorola Semi- 
ductors’ MC700P range and the 
-5 device from the Fairchild Semi- 
iductor FuL900 range. 

'he cost of these devices is quite 
dest when one considers the number 
discrete components which would 
required to perform the same func- 
is — if one includes the function- 
identifiable devices within the 
rocircuits, for example, the total 
isistor count for the complete tone- 
st gate is greater than 90! From 
figure it may also be deduced that, 

:e apart from the cost advantage, 
use of microcircuits simplifies quite 


Two views of the interior of the tone-burst gate, the top view showing 
the integrated microcircuits and other components mounted on the 
wiring board. The lower view shows the components mounted on the 
rear of the front panel, also the wiring board support brackets. The 
wires disappearing out of the lower picture connect to the components 
in the rear of the case. 


List of Parts: 


RESISTORS 

(5 p.c. tolerance, {W for fixed 
values.) 

lxl ohm, 1 x 4.7 ohm, 1 x 22 ohm , 

2 x 33 ohn, 1 x 100 ohm, 1 x IK, 
1 x 2.2K, 2 x 2.7K, 1 x 3.3K, 2 x 
4.7K, 1 x 10K, 1 x 15K, 1 x 100K, 
1 x 220K, 2 x 470K. 

1 x 10K log pot. 

1 x 1M linear pot. 

CAPACITORS 

(Fixed values, low voltage plastic, 
except electrolytics) 

1 x ISOpF, 1 x 220pF, 1 x 390pF, 
1 x 470pF, 1 x .001 uF, 1 x .22uF, 

3 x .47uF. 

1 3-30pF concentric air trimmer. 

1 lOuF 6VW electro. 

1 25uF 6VW electro. 

1 500uF 6VW electro. 

1 lOOOuF 6VW electro. 

1 lOOOuF 10VW electro. 

MISCELLANEOUS 
1 x 150uH RF inductor, power 
cord and plug, grommet for cord 
entry, nuts, bolts, washers, solder 
lugs, connecting wire, solder, etc. 

NOTE: Motorola Integrated microcircuits may be ordered from Cannon 
Electric (Aust.) Pty. Ltd., of 58 Cluden Street, East Brighton, Vic. 3187, 
P.O. Box 25, Mascot, N.S.W. 2020, or Commonwealth Aerodrome, Parafield, 
S.A., 5106. Fairchild integrated microcircuits and transistors may be 
ordered from Fairchild Australia Pty. Ltd., at P.O. Box 151, Croydon, 
Vk. 3136. 


1 Small instrument case, 7{in x 5in 
x 4in, with flanged front panel. 
Handle, rubber feet, scrap alu¬ 
minium for wiring board brackets. 

1 7in length of Type 122 Veroboard 
panel . 

1 Miniature power transformer, 
12.6V CT. 

1 Rotary switch, 1 pole, 6 positions. 

1 Rotary switch, 2 poles, 4 posi¬ 
tions. 

1 Slider switch, 2 poles, 2 positions. 

1 Miniature push-button. 

6 Small coaxial sockets. 

1 Medium fluted control knob. 

2 Small fluted control knobs. 

1 Small skirted knob, numbered. 

SEMI-CONDUCTORS 

3 MC790P dual flip-flops. 

2 MC724P quadruple gates. 

1 FuL900 inverting buffer. 

1 2N4360 junction FET. 

1 2N2646, 2N2160 or similar UJT. 

3 BC108, 2N3565 or similar. 

1 AC127, 2N3566 or similar. 

2 OA605, IN3193 or similar. 

4-5 BA100 or similar (see text). 
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Sales Tax where applicable 12^% FREIGHT EXTRA! 

ALL THE ABOVE ARE AVAILABLE IN 3-PHASE COMBINATION. PRICES ON APPLICATION. 


J. 

H. 

MAGRATH & CO. RTY. 

LTD. 

208 

IT. 

LONSDALE STREET, MELBOURNE, VICTORIA, PHONE 

32 3 7 3 1 
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TYPE 


Irt V 


Out V 


Current 


CAP. VA 


Price 

Sales Tax Extra 


PI Panel Mounting 

BP3 

BP5 

SB5 Bench Mounting 

SB10 

B15 

B25 


0.260 


0.5 Amps 

100 

$ 9.75 

1.5 Amps 

300 

$ 14.60 

2.5 Amps 

500 

$ 17.55 

5.0 Amps 

1000 

$ 24.95 

10.0 Amps 

2000 

$ 47.15 

15.0 Amps 

3000 

$ 61.45 

25.0 Amps 

5000 

$108.90 


Distributed in Australia by: 

LEROYA INDUSTRIES PTY. LTD, 

672 HAY STREET, PERTH, W.A. 


VOLTAC (formerly SUDUP) Variable Autotransformers 


INTRODUCING 

The VALRADIO 
’B' Series 


SINEWAVE output 200W (I20W also available.) 
FREQUENCIES: 50 c/s ± , /4 c/s (60 c/s to order.) 
OUTPUT: V: 115-230 v±!0%. 

INPUT V.: 12 v.—10% +25% (24-50 v. also available). 

★ FREQUENCY REGULATION OF ± .005% WITH 
ADDITIONAL "RESONATOR." 

★ INFINITE LIFE. 

★ WILL OPERATE ALMOST ANY ELECTRONIC OR 
ELECTRICAL EQUIPMENT. 

★ SUITABLE FOR SUPERSENSATIVE RADIO & AUDIO 
EQUIPMENT 

★ FULLY TRANSISTORISED. 

★ SINE WAVE OR SQUARE WAVE OUTPUT. 

★ HIGH EFFICIENCY. UP TO 95%. 

★ INSTANTANEOUS OUTPUT 

★ No RF INTERFERENCE. 

★ NO MAINTENANCE. 

★ COMPACT. READY FOR INSTANT USE. 


Valradio 


TRANSVERTERS 

(Transistorised D.C. converter/- 
inverters). 


Vai*uxdio mnsytiTfi 



























drastically the construction of the in¬ 
strument. 

The actual cost of the devices ranges 
from $1.05 plus tax for the simplest 
(FuL900) to $2.15 plus tax for the 
most complex (MC790P). As the latter 
device includes something like 26 in¬ 
ternal transistors, this works out at 
less than 10c per transistor! 

The shaping-squaring function of the 
instrument is performed by transistors 
T3 and T4 together with IC1, which 
is an MC724P quadruple 2-input gate. 
The transistors are employed in a 
simple input preamplifier circuit having 
i moderately high input impedance. 
Output from T4 is coupled to gate A 
of IC1, and the output of this gate 
in turn feeds to gate B. Both gates 
are used simply as squarer/inverters, 
with a small amount of positive feed¬ 
back from B’s output back to A’s input 
da a IK resistor to improve input 
sensitivity. The two remaining gates of 
[Cl are connected in cascade from the 
output of B, to give additional squar¬ 
ing; the output from gate D accord- 
ngly has quite short rise — and fall — 
:imes. 

Although in the simplified instru¬ 
ment block diagram of figure 1 the 
output of the snaper-squarer block is 
token directly to the scaler and selector 
switch, in the instrument itself this 
connection is made by means of a 
►mail! slider switch mounted on the 
ear of the case. In addition both the 
haper output and the scaler-selector 
nput are made available at adjacent 
:oaxial connectors. This allows the in- 
ernail connection between the two to 
>e broken at will, and external arrange- 
nents made either for use of the 
quared signal and/or for use of substi- 
ute gating signals. 

As a result of this simple and in¬ 
expensive refinement not only is the 
nstrument made more flexible in terms 
>f its main function, but it is also 
endered capable of performing addi- 
ional functions. Thus the squarer sec- 
ion becomes available for external use, 
is does the scaler section. Use of the 
atter section as an external scaler/ 
requency divider will be discussed fur- 
her shortly. 

The scaler section itself consists of 
ive binary J-K flip-flops, each of 
Yhich is half an MC790P microcircuit. 
)evices IC4 and IC5 provide four of 
tie flip-flops, while the fifth is the ele- 
lent in IC3 remote from the indexing 
oteh (pins 5-10). Each flip-flop has 
oth J and K gating inputs taken to 
1" (ground) to ensure simple toggling 
lode operation. As before switch SI is 
sed to select the desired gating signal, 
le switch being labelled “burst length.” 
The control gate function is perform- 
1 by gate B of IC2, which is a second 
1C724P quadruple gate device. Gates 
! and D of this device form the con- 
ol gate flip-flop, being interconnected 
t the usual manner to form a simple 
R flip-flop. Switch S2a forms the trig¬ 
ging selector as before, with <posi- 
ons for internal, manual and external 
iggering modes. Note, however, that 
le switch has an additional fourth 
asition, in which no triggering input 

admitted; this position is a “gate 
mtinuously open” mode, provided for 
tting-up purposes, and will be dis- 
jssed further in a moment. 

The internal triggering generator is a 
mple relaxation oscillator circuit, em- 
oying an economy unijunction tran- 


A view of the 
inside of the rear 
of the case, show¬ 
ing the mains 
cord entry and 
termination , 
power trans¬ 
former, slider 
switch and rear 
connectors . 



sistor type 2N2646, or similar and 
whose frequency may be adjusted over 
the approximate range 3-500Hz. A 
small inductor is employed in the uni¬ 
junction B1 circuit to sharpen the 
output pulse waveform, as a sharp 
pulse of less than 20uS duration is 
necessary to preclude the appearance of 
spurious secondary bursts at high sig¬ 
nal frequencies. 

The “manual” triggering circuit con¬ 
sists simply of a panel push-button 
together with a low-value differentiat¬ 
ing capacitor and discharging resistor. 
The design of the triggering circuitry 
is such that contact bounce has virtual¬ 
ly negligible effect upon instrument 
operation; however, it is wise to em¬ 
ploy a high quality push-button, pre¬ 
ferably one with a rapid-acting “micro- 
switch” movement. 

The external triggering input will 
accept signals varying between OV 
and -f 3V relative to ground, with the 
+ 3 V level corresponding to logical “1.” 
For normal operation, in which the 
burst length gating is synchronous but 
the repetition rate is not, the triggering 
signal should consist of sharp pulses 
with a duration of less than 20uS. 

If it is desired, locked burst opera¬ 
tion may be obtained quite simply bv 
merely connecting a source of 4-3V 
DC to the external triggering input— 
with S2 in the appropriate position, 
of course. When this is done the con¬ 
trol gate flip-flop is clamped in the 
set position and prevented from reset¬ 
ting on the arrival of the “lock-off” 
pulse from the main gate flip-flop at 
the end of each burst. The instrument 
thus produces a continuous series of 
bursts spaced such that the inter-burst 
interval is automatically equal to the 
burst duration. 

A -f3V DC signal connected to the 
external triggering input is also used 
when it is required to use the scaler 
section of the instrument for external 
scaling or frequency division. 

The main gate flip-flop function is 
performed by the second element of 
IC3, again a J-K element connected 
for simple toggling mode operation. As 
the output voltage swing from this 
element is inadequate for direct ope¬ 
ration of the analog gate, it is passed 
through gate A of IC2 for amplifica¬ 
tion and incidental inversion. The 
direct flip-flop output is also differen¬ 
tiated to produce the control gate flip- 
flop “lock-off” signal. Additionally it is 
used to derive the analog gate transient 
suppression signal, and also to pro¬ 
vide an oscilloscope synchronising sig¬ 
nal via IC6. The latter device is em¬ 
ployed as an isolating buffer-inverter, 


and accordingly delivers a -f3V rectan¬ 
gular signal corresponding to the 
“open” state of the analog gate. 

It is the IC6 “sync” output con¬ 
nector which may be used as the 
output of the scaler section of the 
instrument when the latter is required 
for external use. With the signal to 
be scaled or divided applied to the 
“Ext T.B.” input connector, the slider 
switch in the “Ext” position, and 
-f3V DC applied to the external 
(Continued on Page 173) 


"INNERBOND" (R.jd.) 

BONDED 

ACETATE 


FOR PACKING IN 

SPEAKER ENCLOSURES 

A now resilient Bonded Wadding made from 
ultra fine Cellulose Acetate Fibres that gives 
high efficiency for Sound Absorption. 

“INNERBOND" is light, clean, dust free 
and easy to handle. Because all the fibres 
ire bonded "INNERBOND" will hang as a 
"curtain" and will not fracture or break 
down due to vibration. 

“INNERBOND" Is odourless, highly resis¬ 
tant to attack by bacteria or fungus and is 
vermin repellent; “INNERBOND" at 16oi 
sq. yd. has a nominal thickness of 1" and 
at this density Is recommended as a pack¬ 
ing in Speaker Enclosures for Sound Absorp- 
tion. 

STOCKISTS: 

SYDNEY: Arrow Electronics Pty. Ltd.. 432 
K* n t « St, = Broadway Electronics Ptv. 
Ltd.. Broadway and City Rd. 
MELBOURNE: J H. Magrath & Co. Ptv. 

Ltd., 208 Little Lonsdale St. 
BRISBANE: A . E. Harrold Pty. Ltd.. 123 
Charlotte St.; Brisbane Agencies, 78 
Wickham St.. Fortitude Valiev. 
ADELAIDE: Duncan Agencies. 57 Woodvllle 
J\ d ‘V,,^ 00dv, J le ’ C«n«ral Accessories. 
81 Flinders St. 

PERTH: Atkin* (W.A.) Ltd.. 894 Hey St.; 
CarlyUe & Co. Pty. Ltd.. 1 Milligan 
|t.; General Accessories. 46 Milligan 

HOBART: Homecrafts-Tasmania. 199 Collins 

If unobtainable 

For 1 sq. yd. « above send $2.00 

For 2 sq. yds. as above send $3.75 

For 4 sq. yds. as above sand $6.50 

Postage paid In Australia and Territories 
to the manufacturers 

WONDER WOOL 

PTY. LIMITED 

87 Jamas Street, Leichhardt, N.S.W., 2040. 
BOX S48 — G.P.O., Sydney. 2001. 

Phone: 56-2780. 
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PAINTON (AUSTRALIA) PTY. LTD. 



Resistors 

An almost infinite variety in wire- 
wound, cracked carbon and metal 
film. 



Faders 

Attenuators 

Switches 





3, 6 and 10 amps 



2 A miniature 
double pole 


Potentiometers 

From 0.3 w to 25 w. 







3 s lipizp 


Other Painton components include: RF Chokes, Knobs, Dials, Pointers, Spring Loaded Terminals, "Camblock" 

Terminal Strips, Relays 


Painton are distributors in Australia tor the following high grade components: 


?30XJR.3STS 

♦ _ 


Trimpot adjustment potenti¬ 
ometers, precision potentio¬ 
meters, transducers, micro¬ 
components, miniature re¬ 
lays. 



High precision wirewound 
resistors to Mil specifications 
and to order. 


Sub-miniature switches and 

ALC05IAIITCH 


And . , . numerous other re¬ 
nowned manufacturers. For that 
quotation on components, see your 

Painton representative 


101 MURPHY STREET 

6 PACIFIC HIGHWAY 

28 COLWYN STREET 

11 BLACK TOP ROAD 

EVERETT AGENCY PTY. LTD. 

RICHMOND 

ST. LEONARDS 

MT. GRAVATT 

HILLBANK 

17 NORTHWOOD STREET 

VIC. 

N.S.W. 

OLD. 

(VIA ELIZABETH VALE) 

WEST LEEDERVILLE 




S.A. 

W.A. 

42-2338 

43-2652 

49-5386 

55-6339 

8-4137 


88 


ELECTRONICS Australia, April, 1968 



















































FOR OUR YOUNGER READERS 



Signal 

R-C 


Injector 

and 

Bridge 


A signal injector, built around a single 
micro-circuit, doubles as a 
signal source for an equally 
simple R-C bridge. 

By Leo Simpson 


This article, and others which we 
hope will soon follow it, is intended 
as a funther introduction oif micro¬ 
circuits to those readers who have not, 
as yet, begun to familiarise themselves 
with them. As you have probably 
already realised, micro-circuits are very 
much here to stay and lend themselves 
to a seemingly endless number of uses. 
This project and the “AF Tone Burst 
Gate*’ featured elsewhere in this issue 
are <the fifth and sixth projects using 
micro-circuits to be featured in the 
magazine since the advent of ICs on 
the Australian consumer market. 
a The others were “Square Wave Gen¬ 
erator” in February ’67, “1-watt IC 
Amplifier” in October ’67, Electronic 
Dice in November ’67 and February 
’68 and “Wide Range Pulse Generator” 
in December ’67. 

The major part of this article is 
centred on a Signal Injector which is 
built around a digital IC. The term, 
“Signal Injector” may not mean much 
to our younger readers. Such an in¬ 
strument may be described as a crude 
form of signal generator which will 
operate over a very wide band of 
frequencies. Basically, it consists of a 
low audio frequency which produces 
a waveform rich in harmonics. Usually, 
the waveform is rectangular or saw¬ 
tooth. 

Such a device therefore becomes an 
ideal signal source for testing ampli¬ 
fiers, radios and perhaps even television 
circuitry. Similar devices were des¬ 
cribed in February 1964 and April 
1956. The signal injector featured in 
the February ’64 issue was built into 
an Eveready Penlite torch case. For 
reasons which are outlined later we 
decided to take a different approach, 
although readers who wanted to could 
fit this particular circuitry into a Pen¬ 
lite torch case, with a little ingenuity. 
One iadvantage of this approach is that 
one can obtain a professional finish 
with a minimum of effort. The dis¬ 
advantages will become apparent as the 
article progresses. 


The injector can be used with a 
single 1.5 volt cell but we decided that 
a 3-volt supply was desirable to obtain 
the maximum possible output signal. 
This makes it difficult to assemble 
inside a Penlite torch case as men¬ 
tioned above unless one uses more 
compact cells such ias mercury or alka¬ 
line-manganese. Assuming that only a 
simple device, without benefit of a level 
contfol, was required, then it might 
be possible to fit it in the torch case, 
using the compact cells. 

However, we decided that a level con¬ 
trol was necessary, otherwise equip¬ 
ment would be overloaded by approxi¬ 
mately 2 volts peak-to-peak of signal 
available. With this addition, unless 
one is to use a miniature potentiometer 
as well as the mercury or alkaline bat¬ 
teries, or is prepared to compromise 
on performance, it is not feasible to 
assemble the device in a miniature 
torch case. The same reasons, plus 
the one of expense, ruled against 
assembly in a conventional probe case. 

We 'therefore decided to assemble 
it in a “pill case.” These are used for 
packaging headache pills, spices and a 
multitude of other things. For this 
reason they should be easily available 
to everyone and are very economical. 
The one we used was aluminium 
although plastic will do just as well. 
Plastic also has the advantage that it 
is an insulator and one does not have 
to worry about components “short¬ 
ing” inside the case. These pill cases 
(plastic) can also be used as coil 
formers, but that is another story. The 
diameter of the case was liin and the 



This rear view of 
the R-C bridge em¬ 
phasises its sim¬ 
plicity . On the 
right is the com¬ 
parison pot, on the 
left the range 
switch, and below 
this the network of 
standard resistors 
and capacitors . The 
audio (speaker) 
transformer is in 
the centre . 


The integrated circuit used for the 
injector is a Fairchild Ful 914 dual 
2-input gate. Each gate consists of two 
transistors, as can be seen from the 
diagram of the internal circuitry. In 
the circuit of the injector one tran¬ 
sistor of each gate is diabled by con¬ 
necting its base (pins 2 and 3) to the 
negative rail. The remaining transistors 
are connected in an astable multi¬ 
vibrator configuration. The output can 
be taken via a capacitor from either 
pin 6 or 7. The waveform is rect¬ 
angular, frequency and mark/space 
ratio being determined mainly by the 
two 22K resistors and their associated 
.047uF capacitors. The frequency, us¬ 
ing these components, was 630Hz in 
the prototype and the mark/space ratio 
was unity. 

The circuit can, in fact, be rigged 
up as an elementary variable frequency 
square wave generator simply by sub¬ 
stituting a 25K potentiometer for one 
of the 22K resistors. However, the 
mark/space ratio would vary with the 
frequency and for best results a 25K 
dual ganged potentiometer would have 
to be substituted for the two 22K 
resistors. 
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SUB-FRACTIONAL 

HORSEPOWER 

GEARED 

MOTORS 


The VPS100 gear box is designed for applications re* 
quiring a compact, powerful drive unit and features a 
die-cast housing, sintered bronze bearings; machine-cut 
steel gears and pinions plus a non-metallic gear in the 
first reduction to keep noise to a minimum. 

These units are designed to provide greater durability 
and are particularly suitable where continuous duty is 
required. All gears are grease lubricated. 

They can be adapted to horizontal or vertical mounting 
and overall dimensions for the VPS100 motor and gear 
box are 3" x 3" x 3". 

In the standard range, 38 alternative output speeds are 
available, from as low as 0,9 r.p.m to 368 r.p.m. (Other 
speeds are also available but require special gears.) 
The wide range of ratios available, together with the 
choice of 3 output shaft positions, A, B or C, gives great 
versatility in mounting and speed selection and make 
the VPS100 adaptable to many applications without 
expensive re-tooling. 

For a unit of such compact dimensions, the torque 
output is considerable and, when powered by a W 
shaded pole motor, gives, e.g., 46 lb./in. at 0.9 r.p.m. 

In those cases requiring still higher torque output and 
continuous operation a 1" shaded pole motor can be 
fitted. Alternatively, for intermittent use higher rated 
Vfe" or 1" motors are available if required. 

In those applications where space is restricted an open 
gear box, type VPS101, can be provided, having the 
same general characteristics as type VPS100. 



STANDARD BSR GEARED MOTOR VARIATIONS WITH J" 
VPS 100 A 


STACK SHADED POLE MOTOR. 
VPS 100 B 


RPM 

Starting 

Output Shaft 

RPM 

Starting 

Output Shaft 

No. Load 

Torque 

Position Alt. 

No. load 

Torque 

Position Alt. 

0.9 

46 lb. in. 

A or C 

1 

27 lb. in. 

A or C 

2.7 

10.5 lb. in. 

B 

3 

11.5 lb. in. 

B 

3.7 


B 

4.5 


B 

5 


B 

6 


B 

5.8 

8.5 lb. in. 

A or C 

7 

6.25 lb. in. 

A or C 

8 

8.25 lb. in. 

A or C 

10 

5.75 lb. in. 

A or C 

9.5 


B 

15.5 

3.5 lb. in. 

B 

11 


A or C 

25 


A or C 

13 

4.25 lb. in. 

B 

30 

2.75 lb. in. 

B 

20 


A or C 

34.5 

30 oz. in. 

A or C 

24 

3.25 lb. in. 

B 

40 


B 

28 

2.75 lb. in. 

A or C 

56.5 


B 

33 


B 

76 

14.5 oz. in. 

B 

47 


B 

90 

14 oz. in. 

A or C 

63 

1.75 lb. in. 

B 

124 


A or C 

74 

1 lb. in. 

A or C 

167 


A or C 

100 


A or C 

270 

3.75 oz.”in' 

B 

139 


A or C 

368 

3.5 oz. in. 

B 

223 

’6.75 o/. in. 

B 





■1 75 n.r 'in 

R 





tl 



— 



W 

r 


7. 



c ! 

ZD 

v_. 


~7 
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PRICE LIST VPS 100 MOTOR/GEARBOX 


Quantity 

1" Motor 

1" Motor 

Single Unit 

$9.90 

$11.40 

2-15 Units 

8,91 

10.26 

16-50" 

8.41 

9.69 

51-100" 

7.42 

8.55 

over 100" 

6.44 

7.41 


Prices for other than standard output speeds available 
on application. 

Note: Quantity buys apply only to motors/gearboxes 
with the same specifications. 



BSR P92 

BSR (A’asia) Pty. Ltd Anne St., Southern Section 
Industrial Estate St. Marys, N.S.W. 

Phones: 623-0375, 623-0376. 

Also available from BUSCH Electric (Sales) Pty. Ltd. 

38 Hotham Pde., Artarmon, N.S.W. 2064 
Telephone 43*6878, 43-2805 
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length was 2iin. The limited length 
meant that the components were tightly 
packed and a case with a slightly larger 
diameter would be an advantage. 

To obtain a nominal 3-volt supply 
we used two alkaline-manganese cells 
made by Mallory with the type No. 
MN-9100. This was necessary as we 
found that it was not quite possible 


PARTS LIST miiiimiiimiiimimiiimiiiiiiiimiiMii 

1 FuL914 dual gate micro-circuit. 

3 ,047uF/low voltage polyester or 
ceramic. 

1 .047 UF/400VW polyester. 

2 22K/\ or i watt resistors. 

1 5K(lin) potentiometer with rotary 
switch. 

2 MN9I00 alkaline - manganese 
cells or 2 l.5v cells (see text). 

1 Piece of Veroboard, dimensions 
as per text. 

1 Pill case or suitable probe case 
(see text). 

Miscellaneous: Tagsboard for bat- 
tery-holdcr, insulation tape, hook¬ 
up wire, meter probe, alligator 
clip, solder lugs, etc. 

R-C BRIDGE. 

1 Wooden chassis, 8in wide x 5 {in 
high x 4iin deep. 

] Single pole, II-position switch. 

I Pointer knob. 

1 JOK(lin) poteniometer . 

1 Large knob with pointer. 

• 1 l.OuF/low voltage metallised 
polyester. 

1 O.OluF/L.V. polyester. 

I lOOpF/L.V. polystyrene or mica, 
(t or i watt resistors.) 

I x 1M, 1 x I OK, 1 x 100 ohm. 

1 Low impedance earphone (see 
text). 

1 Output transformer (see text). 

2 7-lug tagstrips. 

4 Banana-type sockets. 

1 Jack socket to suit earpiece. 

1 Calibrated scale (available from 
the query service at 20c). 

Miscellaneous: Hook-up wire, 

screws, solder, etc. 

itiiiiiiiiiiiiiiitiiiiiiiiiiHHimiimiiiiuiiiHiiiiiiitiiiiimiiiiiittiuiiiiiiiiiiiimiiiiii 

to assemble the injector with two Pen- 
lite cells. Their capacity is comparable 
to the Penlite cell, their shelf life is 
considerably longer and the size is 
almost half that of the Penlite (“AA”) 
cell. 

The current drain with a 3-volt 
supply is 5mA which falls to 2mA 
with a 1.5 volt supply. With inter¬ 
mittent use the life of the batteries 
will almost equal their shelf life. 

The batteries in themselves deserve 
more than a passing mention. In actual 
construction the cells are quite differ¬ 
ent from conventional carbon zinc 
cells. A typical alkaline-manganese 
cell uses a cylindrical depolariser (main 
constituent manganese dioxide) in con¬ 
tact with the cell container which, in 
this case, is nickel-plated steel. Since 
the steel is not acted upon by the 
electrolyte it can be the cathode as 
well as being a strong leak-free case. 
The depolariser surrounds the cylindri¬ 
cal granular zinc anode and electrolyte 
mix, the two electrochemical com¬ 
ponents being separated by a porous 
sheet. 

The polarity is reversed from the 
conventional oarbon-zinc cell in that 
the case is the positive terminal and 
the centre button is negative. How¬ 


ever, some versions are made with the 
“conventional” polarity. The open- 
circuit voltage is around 1.4 volts and 
the cell “end point” is, typically, 0.8 
volt. 

There is a popular misconception 
that these cells — or any cells which 
are not carbon-zinc — are recharge¬ 
able. This fallacy is probably based 
on confusion with the nickel-cadmium 
cell, but we must emphasise that it is 
a fallacy. Any attempt to charge these 
cells would generate gas and possibly 
cause them to explode. 

Since the cells m the prototype were 
not supplied with solder tags it was 
necessary to make a battery holder 
for them. This is the object wrapped 
in insulating tape in the photograph of 
the internal components. The holder 
was made from a piece of miniature 
tag-board with four tags on each side. 
The tags were bent perpendicular to 
the board and small brass strips solder¬ 
ed to them to make the necessary con¬ 
tacts. Two supply wires were soldered 
to the appropriate contacts, the bat¬ 
teries inserted and the whole assembly 
wrapped in tape as mentioned above. 
The price of the cells is about 20c 
each. 

The injector circuitry itself, apart 
from the potentiometer/switch and 
400VW capacitor was assembled on a 
piece of Veroboard l-3/8in x l-l/8in, 
with six copper strips running length¬ 
wise. The wiring layout is as shown 
in the photograph. The three capacitors 
are rated at 25 volts but lower ratings 
can be used. We do not recommend 
the use of very low voltage ratings, 


e.g., 3VW, as ceramic capacitors in 
this range can have low insulation 
resistance, by normal standards, and 
this may prejudice the operation of 
the multivibrator. 

We suggest a minimum rating of 
400VW for the output coupling capa¬ 
citor so that equipment operating at 
high voltages may be tested without 
damaging the components of the in¬ 
jector and without danger of electric 
shock to the user. 

The probe itself, which must be 
insulated from the case, was fashioned 
from a 1/8 whit, screw and nut and 
an old meter probe. Well there it is — 
quite an economical project. As men¬ 
tioned above, plastic cases can be used, 
but care is required when drilling. 

There are quite a number of uses 
to which this device can be put. Apart 
from trouble-shooting in audio ampli- 



The contents of the dual gate 
micro-circuit. Its operation is 
explained in the text . 


F\iL9l4 



* SEE TEXT 

t MINIMUM RATING 400VW 

1C SIGNAL INJECTOR 



An exploded view of the probe. Left is the probe tip and earth lead 
fitted to the screw cap, centre the Veroboard assembly with the bat¬ 
tery pack above it and, right, the pot . 
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To AGFA-GEVAERT LIMITED 

P.O. Box 48, Nunawading, Victoria. 


ADDRESS 


AG FA-GEVAERT 


record on 

£>■ 


pe tapes 


Agfa Recording Tapes have what any true tape enthusiast 
wants—greater clarity, sensitivity, uniformity, durability and 
greater range. Agfa PE (Polyester) Tapes are pre-stressed and stretch 
resistant to eliminate sound fluctuations, and abrasion and wear resistant 
to give you the longest, strongest tape life ever. Agfa Recording Tapes include 
Long Play, Double Play and Triple Play in a wide range of lengths and spool diameters. 
All three types of Agfa tapes are now available in various spool sizes in the new Novodur 
Cassettes. These plastic, almost-unbreakable cassettes are excellent for library storage. 


WRITE FOR FREE LEAFLET ON AGFA RECORDING TAPES AND ACCESSORIES 


The most sensitive tape for the finest in sound, AGFA PE RECORDING TAPES. 

Registered trademark AGFAGEVAERT Antwerp/Leverkusen 


AQFA-QEVAERT LIMITED • MELBOURNE • SYDNEY • BRISBANE • ADELAIDE • PERTH 
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tiers the harmonic components can be 
used to trouble-shoot the RF stages 
of radios, etc. We found useful output 
up to 30MHz in a full coverage com¬ 
munications receiver with the signal 
injector applied to the aerial. This high- 
frequency harmonic content is due to 
the very fast rise time of the rect¬ 
angular waveform. 

Readers may well ask how the high- 
frequency harmonics of the signal 
become audible at the output stage 
df a radio. The tuned circuits into 
which the signal is fed will respond 
only to those harmonics which fall 
within their bandpass (frequency 
range). These are detected m the 
normal way. The harmonics are am¬ 
plitude modulated by the fundamental 
frequency and its audible harmonics 
so that the output from the detector 
is in the audible range. 

Another use for the signal injector 
forms the second part of this article. 
We decided to use it as the source of 
AC for a simple R-C Bridge. In normal 
use, the injector is connected to the 
AC input terminals as shown in the 
photograph. The level control is fully 
advanced for maximum signal level. 

In the past all RC bridges we have 
described (have used the 50Hz AC 
from the mtains supply. This simplifies 
the construction of the bridge and is 
also economical. Many inexpensive 
commercial bridges have used the same 
economical approach. In commercial 
laboratory instruments the frequency 
used is usually much higher, typically 
1000Hz or 1MHz. There are several 
reasons for this which we will not 
discuss here. As far as normal capa¬ 
citance or resistance measurements are 
concerned the frequency is not critical 
provided it is between about 50Hz 
and 5KHz. Above the latter frequency 
the inductance of resistors and capa¬ 
citors may add significantly to the 
impedance. 

The principle of operation of RC 
bridges has been discussed many times 
before in previous articles but since 
this article is aimed specifically at 
beginners we will reiterate. The circuit 
is an AC version of the Wheatstone 
bridge. The bridge is used to find the 
ratio of a known resistance to that of 
an unknown resistance. When the ratio 
potentiometer has been adjusted so that 
its two arms (shown as AB and BC 
in the Wheatstone bridge diagram) 
have the same ratio as that of the 
known to the unknown resistance there 
will be no voltage across the null 
indicator (i.e., the null indicator will 
indicate zero.) 

The unknown resistance can then 
be expressed as the product of the 
known resistance and the ratio of the 
two potentiometer arms AB and BC. 
As far as resistance measurements are 
concerned the voltage source can be 
DC. In this case the null indicator 
is usually »a centre-reading galvano¬ 
meter. However, since this bridge is 
to be used for measuring impedance 
of capacitors, the input voltage to the 
bridge must be AC. 

It should be noted that the accur¬ 
acy of the Wheatstone bridge is limited 
only by the accuracy of the standards 
used and the sensitivity of the null 
indicator, the more expensive commer¬ 
cial instruments can measure a wide 
range of resistance from approxi¬ 
mately 1 to 10 megohms with an 
accuracy of ±.003 — using high 
precision substitution boxes and a 


mirror galvanometer. For resistance 
measurements above 10 megohms sen¬ 
sitivity can be a problem. This can 
be overcome by using a higher input 
voltage to the bridge or very high- 


gain DC amplifiers ahead of the null 
indicator. 

In the case of bridges used for 
measurement of resistance, capacitance 
and inductance the null indicator can 



A view of the signal generator assembled in an aluminium screw- 
top case. As mentioned in the text , plastic cases would he quite 
suitable, but need care in drilling- 




The basic circuit of AC Wheat - 
, stone bridge. 


10 Watt Hi-Fi Amplifier. All Sili¬ 
con 4 transistors. Input 100 MV 
for max. output. 

Impedance approx. 50 K Ohms. 
Frequency response 30-40,000. 
Power supply, DC 24 V. 

Mounted on printed circuit board, 
2 3/8 x 31, complete with separate 

power supply.$19 

Mail orders —* we pay freight. 

DANISH HI-FI PTY. LTD., 
941 Burke Road, Camberwell, Vic. 

Cnr. Burwod Rd. Tel. 82-4839. 
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Convoy 


COME TO CONVOY 

SYDNEY'S LEADING HI-FI EXPERTS 
449 KENT STREET (near Town Hall), 29-6475 


Let us assist you with your choice of 




> 5 

S 

: 

! F 

! 

6 

£ 6 

! 


AMPLIFIERS 

We have units ranging from $60 to $600, covering all of 
the needs of the beginner or the serious audiophile. Our stocks 
include Quad, Fisher, Sony, Trio, Goodmans, Starr, Bogen, etc. 
Come and hear these first-class amplifiers in operation at our 
showroom. 



TURNTABLES 

Here we are able to offer you the best. With names like 
Dual, Elac, Garrard, Magnecord, etc. to choose from you are 
assured of perfect handling of your records. Add a top quality 
cartridge such as Shure, Decca, C.A.C., etc. and ensure the 
ultimate in reproduction. 


SPEAKERS 

Which are the most important link in the chain. Choose 
carefully from these fine brands: Wharfedale, Peerless, Good- 
mans, Fisher, Quad, Ampex, Kenwood, Sansui, Magnavox, 
etc. A large range of suitable enclosures for all these speakers 
is available to suit your every home decor. 


TAPE DECKS AND TAPE RECORDERS 

To enable you to add another dimension to your Hi- 
fidelity system. Make your choice from Sony, Akai, Sanyo, 
Ampex, Brenell, etc., all of which add up to first-class machines 
with the best in recorded sound plus a host of exciting 
features. Come and try these units for yourself at our show¬ 
room in the city. 


Special Systems for this Month 


1 Fisher X100-A Amplifier, 
Dual 1009SK with Shure 
M44G magnetic cartridge. Pair 
Peerless 12” 3-way speaker 
systems in 3 cu. ft. Teak en¬ 
closures at $539 


O Tokai Solid State Amplifier 
^ 7 watts per channel. Gar¬ 

rard AT60 MK11 Player, Pair 
Magnavox Mini bookshelf 
speaker systems at $190 


3 Trio W26 Tuner/Amp., 
Dual 1009SK with Shure 
M44G magnetic cartridge. Pair 
Goodmans Axiom 201 speakers 
in 3 cu. ft. Teak enclosures at 

$469 


Remember the Convoy Service division is always available for first-class repairs and service to 
your Hi-Fi and Tape Recording equipment. 

A wide range of good used equipment held in stock. Your mail enquiries are welcomed. 
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take several forms, the most common 
being a centre-dreading galvanometer 
or a “magic-eye” thermionic indicator 
tube. 

In our oase the null indicator is a 
pair of phones. The accuracy of the 
“null” will depend on the sensitivity 
of the phones and of the user’s ears. 
More will be said about this later. 

As can be seen from the photo¬ 
graphs the bridge was built on a 
“chassis” of plywood and hardboard, 
paiinted white. The dimensions were 
8 inches by 5} inches by 4± inches 
deep. All the components for the range 
switch were mounted on two sections 
of miniature tagstrip, as shown in the 
photograph of the rear of the bridge. 
The ratio potentiometer is a standard 
5K linear taper type. 

We have included six ranges for the 
bridge plus a switch position for an ex¬ 
ternal standard. This requires a seven- 
position switch which would constitute 
a “special” so we used a standard 


reading is 0.25 and the range setting 
is luF then the actual value of the 
unknown capacitor will be 4uF. 

To enable such a scale to indicate 
resistance or capacitance directly, 
without the necessity of reciprocal cal¬ 
culations, it is necessary to use a 
double-pole multi-position range switch 
so that standard and unknown are 
switched to opposite sides of the bridge. 
Of course, the more complicated switch 
will be more expensive than a single 
pole type. 

For the above reasons, after the 
photographs of the R-C Bridge had 
been taken we decided to make up a 
calibrated scale with two ranges, one 
the reciprocal of the other, to enable 
readers to make the bridge with direct 
reading scales for both capacitance and 
resistance. It is reproduced full size. 
Glossy prints of the scale will be avail¬ 
able from the query service at 50c 
each. 

The range switch could be replaced 


Just arrived 

NEW MODEL 

BIG SOUND 

D0K0RDER 

Professional sound for $540.00 
Records and plays, Stereo & Mono 
in both directions 
Three motors—solonoid operated. 

Less than .09% wow and flutter 
Six tape heads! Sound on sound 
All-transistor operation 
30 watts IHF output—A BIG sound 
Now in good Hi-Fi showrooms. 

For a sneak preview turn this page around 



R-C BRIDGE 

The circuit of the practical R-C Bridge . Compare it with the elemen¬ 
tary circuit on the previous page . 


single pole eleven-position switch. The 
calibrated scale we used is a glossy 
print of scale 'for the 1963 RC Bridge. 
This includes a tolerance scale. This 
(tolerance scale) is usually used on the 
external standard range and is brought 
into operation with a double-pole, two- 
position switch which adds a series 
resistor to each end of the ratio po¬ 
tentiometer. We did not incorporate 
this feature in our simple unit but for 
those who wish to do so the value of 
the resistors to be added to each end 
of the potentiometer is 2.2K. We 
found the scale to be “close enough” 
for a simple instrument of this type 
especially if low tolerance range stan¬ 
dards are used. We do not think an 
instrument such as this justifies the 
purchase of high tolerance resistors 
and capacitors. We used 10 per cent 
capacitors and 5 per cent resistors. 

The simple single arc scale we used 
on our experimental model has one 
limitation. It can be used to indicate 
resistance directly — if the balance 
pot. is wired one way round — or 
capacitance directly — if the pot. is 
wired in opposite sense — but cannot 
accommodate both. This is because the 
impedance of resistors is proportional 
to the resistance value, but that of 
capacitors inversely proportional to the 
capacitance value. This will mean that 
if the potentiometer is connected so that 
it indicates resistance directly, capaci¬ 
tance readings will be the reciprocal of 
the scale reading. Thus if the scale 


by a flying lead with a crocodile clip 
and a row of banana sockets, each 
socket connected to a separate range. 
This would be a very economical 
approach. Referring to the photograph 
of the front of the bridge and to the 
circuit itself, readers will notice that 
we have shown an external standard 
position on the range switch. How¬ 
ever, we did not provide terminals for 
an external standard on the prototype. 
Readers who duplicate the prototype 
can still connect an external standard, 
however. The external standard would 
be connected between the upper termi¬ 
nal for the AC input signal as shown 
on the circuit diagram and the “Un¬ 
known” terminal which connects to the 
range switch rotor. For use with exter¬ 
nal standards, in this mode, the range 
switch should be on the appropriate 
setting (i.e,, EXT. STD.) or an unused 
position. 

The external standard position will 
enable the measurement of inductance 
but there is a catch. Most inductors 
have some resistance and if this is not 
small compared with the inductive re¬ 
actance the measurements will be in¬ 
accurate. This is normally overcome 
in more elaborate bridges by having 
a variable resistance in series with the 
inductance standard to balance the 
resistance of the unknown. The same 
procedure is used for the power factor 
measurement of capacitors. 

As mentioned above the null indica- 
(Continued on Page 171) 
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POWER SUPPLY FOR 
MODEL RAILWAYS 


A companion unit to our recent thyristor 
controller, this power pack supplies a wide 
range of voltages for traction, a supply for 
battery charging and auxilliary devices, and 
a supply for building lights. 


By John Horsfield & Philip Watson 


Our recent series of articles dealing 
with model trains made us aware of a 
number of points concerning basic 
power supplies for such systems; what 
they need to do, how the average 
enthusiast tackles the problem, and 
how some of the more recently avail¬ 
able components may be used to 
advantage. 

Most model locos are designed to 
work at a maximum voltage between 
12 and 15, although they are seldom 
run for more than a few seconds at 
maximum voltage because they would 
travel much too fast. Only when start¬ 
ing, particularly under load, does the 
voltage approach the maximum. Locos 
vary a great deal in their current 
requirements, depending on their de¬ 
sign and the load they may be pulling. 
In broad terms it is wise to tallow 
about 2A for starting and about 1A 
for running. On the assumption that 
the starting drain is intermittent, and 
unlikely to involve more than two 
locos at one time, a nominal rating of 
5A should be adequate for quite a 
large installation. 

However, supplying power to the 
locos is only one requirement. If a 
train is lighted, either directly or via 
self-contained batteries, power must 
be provided for this over and above 
the loco requirements. This may in- 
volve an additional amp of current, 
more or less according to the size of 
the train and type of lighting. If more 
than one lighted train is involved a 
higher continuous rating may have to 
be provided. 

Power must also be provided to 
operate a number of auxilliary de¬ 
vices, such as points and signal sole¬ 
noids, relays associated with interlock¬ 
ing systems and, in our own case, 
relays and locking coils used for our 
automatic signalling system, plus track- 
side electromagnets to operate the train 
lighting. And, again in our own case, 
a battery charger to charge the train 
lighting batteries when standing time 
goes beyond what can be made up 
during running time. 

Most enthusiasts construct their 
power supplies around odd bits and 


pieces which they have “scrounged" 
from various sources: disposals stores, 
discarded radio chassis, and such like. 
The most popular form of rectifier is 
the copper oxide or selenium type, in 
a bridge configuration, with a voltage 
rating to suit the available AC supply 
and a current rating from 2 to 5 amps. 
One advantage of these rectifiers is 
that they have a very high tolerance to 
short term overload, such as caused by 
heavy starting currents or even derail¬ 
ments. 

The transformer may be salvaged 
from an old radio set, some of the 
larger types having two 6.3V windings, 
one possibly centre tapped, plus a 5V 
winding. By various arrangements of 
series connections a number of AC 
voltages can be obtained which are 
quite suitable for the job. In other 
cases two or more transformers may 
be employed to provide similar filament 
windings tand series configurations. 

Most such transformer windings 
have nominal current ratings of 2A but 
this could easily be exceeded on a short 
term basis, particularly as the other 
windings on the transformer (i.e., HT) 
would not be used and the primary 
winding would thus be well under its 
rating even when the filament windings 
were fully loaded. Thus overheating 
would be unlikely to occur. Other 
transformers are those used for battery 
chargers, and having a number of 
tappings up to 17V and rated from 2 
to 5A. Transformers of unknown origin 
may also come from disposals stores 
and qualify simply because they have 
something like the required voltage and 
current ratings. 

Many enthusiasts do not worry over¬ 
much about the actual voltage avail¬ 
able from such arrangements, reason¬ 
ing 'that the simple resistance controller 
most commonly used can cope with a 
fairly wide range Of voltages. Once 
the minimum requirements have been 
met a little more is neither here nor 
there — all one does is use a liittle 
more resistance to control the speed. 

Strictly speaking, this idea is not 
completely accurate. If we carry it too 
far we finish up with an abnormally 


high voltage and an abnormally high 
value of series resistance to offset it. 
We are now approaching a “constant 
current* condition, which is the worst 
possible one for good speed regulation; 
already a problem with any simple 
series resistance type controller. A 
transformer With a large number of 
taps, very closely spaced, and which 
could be used with little or no series 
resistance, would be much closer to 
the ideal, though prohibitively expen¬ 
sive. Nevertheless, the lower the volt¬ 
age, consistent with adequate perfor¬ 
mance, the better. 

(The regulation problem does not 
arise with our thyristor controllers but 
even here there is some advantage in 
having a selection of transformer volt¬ 
ages available as a “coarse control," 
particularly where a wide range of 
locomotive types are likely to be en¬ 
countered.) 

Undoubtedly the most important 
single aspect arising out of this dis¬ 
cussion is safety. The use of trans¬ 
formers of unknown origin, a tendency 
to “lash up" a particular configura¬ 
tion in a hurry to suit a new loco, 
and a general lack of appreciation by 
some people of just how dangerous 
mains voltages can be, are all factors 
which, singly or collectively, can 
lead to potentially dangerous situations. 

It should be appreciated that trans¬ 
formers designed for use in radio or 
TV sets may not have the same order 
of insulation between primary and 
secondary windings as is provided in 
those transformers specifically intended 
for applications where the user is likely 
to make contact with the secondary 
terminals, such as in battery chargers, 
commercial model train sets, etc. This 
fact, coupled with the conditions under 
which a secondhand transformer may 
have been stored for several years 
before being put into service, could 
result in a primary-secondary break¬ 
down. 

If such transformers must be used, 
at least make sure that one side of 
the secondary winding is effectively 
earthed, preferably by a separate lead 
to water pipe clamp rather than the 
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This coded picture shows the placement of the main components , 
particularly the diodes and heat sinks. Note ventilation holes in 
bottom and rear of case. 


third wire of the electrical system. 
Also take care that the mains ter¬ 
minals on the transformer are 
adequately protected against acciden¬ 
tal contact, particularly while swap¬ 
ping secondary connections with a 
soldering iron. 

Finally, don't be lulled into a false 
sense of security by stories of collea¬ 
gues who have — supposedly — made 
contact with the mains and experienced 
only a tickle. If the story is true then 
they should regard themselves as ex¬ 
tremely fortunate that the conditions 
were very much in their favour. You 
mav not be so fortunate. 

Having said all that, it may be help¬ 
ful to look at the type of basic 
power supply which evolved from our 
own requirements while developing 
the thyristor train controllers. 

One requirement which became evi¬ 
dent quite early in our experiments 
was a range of input voltages to cope 
with the extremely wide range of loco¬ 
motive characteristics. 

We would emphasise once again the 
need to use no more than the minimum 
input voltage to these control units 
consistent with adequate performance. 
Use of too high a voltage will give 
rise to jerky operation at low speeds. 
This is caused by trying to operate 
the thyristor on the very edge of its 
firing characteristic, where it tends to 
fire erratically due to minor variations 
in amplitude from cycle to cycle of the 
input voltage. 

On the other hand, it may be found 
necessary to use the higher voltages 
with some model locos. In this case, 
it is most essential to heed the 
warning regarding high voltaee trans¬ 
istors given in the article describin'* 
the “High Power Train' Controller’ 1 
(Electronics Australia, Februarv, 
1968). The transistors used in our 
prototype controller are only suitable 
for inputs up to 20V. 

We made uo a breadboard version 
of a supply during our experiments, 
modifying land adding to it as the need 
arose. We have now built it into a 
more presentable form and describe it 
for the benefit of readers. It is intended 
mainly for use with the thvristor con¬ 
trol units but, WITH SUITABLE 
PRECAUTIONS, it can be used with 
more conventional controllers. 

It has been made up in a case the 
same size as that used for both the 
“inertia” type controllers, with a front 
panel of a similar style. A supply of 
this type should be most useful for 
club and other layouts, where a side 
variety of model locos of differing 
characteristics have to be accommoda¬ 
ted. 

The unit provides the following out¬ 
puts: a rectified, unsmoothed, voltage 
to operate a train controller which 
includes current limiting iat 5A or less: 
a rectified, unsmoothed 18V supply for 
signalling and other auxiliary circuits; 
a constant current source for charging 
cells used in train lighting; and an 
1IV AC output for station and other 
fixed lighting installations. The con¬ 
troller supply has six <alternative AC 
input voltages from 11V to 25V in¬ 
clusive which can be selected by a 
switch. A panel-mounted 12V lamp 
across the 11V AC output indicates 
when the power is switched on. 

The power supply for the controller, 
then under development, had to provide 
voltages of the order of 12V, 15V. 
17V and (because of a number of 


readers’ requests) 25V. We were able 
to obtain a transformer which gave six 
secondary voltages (11V, 13V, 15.5V, 
18V, 21.5V and 25V) which approxi¬ 
mately met the requirements. The 
transformer, Ferguson type PF2813, is 
rated at 3A, but can supply an inter¬ 
mittent 5A without undue overheating. 

The mains input to the unit is ter¬ 


minated on a 3-way terminal block. 
The mains earth lead is joined at the 
terminal block to the case, while the 
active and neutral leads go to the 
transformer input via the mains on/off 
switch — a double pole toggle switch. 

The required output voltage from 
the transformer is selected by a single¬ 
pole, 6-position rotary switch, which 

2xBYX21’200 6 

2xBYX21-200R 



& 


TRAIN POWER SUPPLY 


2/PS/19 


Basis of the supply is a multi-tapped transformer and four automotive 
type silicon diodes in a bridge rectifier configuration. Component 
values in charging circuit may need adjustment to suit individual 

requirements . 
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INTEGRATED AMPLIFIER 


Model SA-400 

Music Power: 30 watts total. 

Audio Circuitry: Power tubes 6BMB8/ECL82 pushpull output 

circuit. 2 channels. 

Harmonic Distortion: Less than 1% (at rated output). 

Frequency Response: Plus/minus 1 db. From 30*20,000 cps. overall. 
Audio Sensitivity: 

terminals: 

Equalisation: 

Tone Controls: 

Loudness Contour: 

Power Supply: 


MAG PHONO: 2.3mV. CER PHONO: 38mV. 
TAPE HEAD: I.SmV. TAPE P.B. (MONO: 150 
mV. AUX 150mV. 

8 or 16 ohms speaker output, headphone Jack. 
TAPE-REC. Jack. TAPE MONITOR switch. 
TAPE-REC. P.B. Jack (DIN standard). 

PHONO: RIAA TAPE: NAB. 

BASS. TREBLE. 

ON-OFF switch. 

230 V. AC 50. 




PIONEER SPEAKER SYSTEMS 
FOR EXCITING PERFORMANCE 
AND BEAUTIFUL APPEARANCE 


SPECIFICATIONS: 


CS52: Enclosure type Infinite Baffle. 

Speaker 2-Way S’ain Woofei* and Horn Tweeter. 
Impedance 8 ohms. 

Frequency Response 40 to 20,000 cps. 

Power Handling 25 Watts. 

CSA22: Enclosure type Infinite Baffle. 

Speaker 8in Woofer Cone Tweeter Coaxial. 
Impedance 8 ohms. 

Frequency Response 60 to 20,000 cps. 

Power Handling 12 Watts. 


CSA31: 


Enclosure type Bass Reflex. 

Speakers: 

Woofer 1 2ln. 

Mid Range 5in. 

Tweeter Horn type. 

Impedance 8 ohms. 

Frequency Response 40-20,000 cps. 
Power Input 40 Watts. 


SX34BS Multi-Purpose Stereo Amplifier. 
FM Frequency Range 87-108 MHz. 

AM Frequency Range MW 530-1605 KHz. 

SW 3.7-12.1 MHz. 


• Audio Section: 

Circuitry 

Power tubes 6BM8/ECL 82 Push-Pull 
output circuit. 

2 channels. 

Music Power Output 

34 watts total (EIA). 

RMS Rated Power 

11 Watts per channel 

Output 

Harmonic Distortion 

Less than 2% (at 1kHz rated output). 

Frequency Response 

Plus or minus 3db, from 30Hz to 
20kHz (Over-all). 

Hum and Noise (at 

MAG.: Better than 60 db. 

rated output 

AUX.: Better than 75 db. 

Inputs and Audio 

Sensitivity 

(for rated output) 

MAGnetic PHONO.: 3 mV. 

CERamic PHONO.: 40 mV. 

TAPE MONITOR: 350 mV. 

Auxiliary: 430mV. 

Output Terminals 
and Jacks 

Speakers: Choice of 8 or 16 ohms 
Stereo headphones lack Simultaneous 

tape Recording jacks, equipped with 


TAPE MONITOR switch Tap recording/ 
playback Jack (DIN standards). 

Equalization Curves 

PHONO.: RIAA. 

Tone Controls 
(each channel) 

BASS: Boost 10db. cut 10db (at 50Hz). 
TREBLE: Boost 7 db, cut 7 db (at 

10 kHz). 



Sold only by selected audio centres throughout Australia 


ASTRONIC IMPORTS 

A DIVISION OF ELECTRONIC INDUSTRIES LTD. 

MELBOURNE SYDNEY BRISBANE ADELAIDE PERTH HOBART 

489-1911 31-6721 2-0271 23-4022 28-3111 2-2711 
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should be rated to carry the load 
current. We selected a Paton switch 
rated at 8A, but other makes of 
switches with lower current ratings 
could be used at the constructor’s dis¬ 
cretion. This switch acts as ia coarse 
speed control with the controller as a 
fine control. 

As the output leads from the trans¬ 
former are of a very heavy gauge wire, 
we terminated them on a tag strip set 
just below the front panel. Flexible 
leads join the tags to the switch 
mounted on the panel. This avoids 
placing undue stress on the switch 
wafer which could otherwise be dam¬ 
aged. 

iiiitiiiimitiitHiiiiimimimimimitiiHmititiiiiMiiimiiimiiMitimiiiMiiimmii 

PARTS LIST 

1 Sloping front case, 6in x 6in x 6in, 
with front panel. 

1 Heat sink, Sin x liin x 16g 
aluminium. 

1 Heat sink, 2\in x 2Hn x 16g 
aluminium. 

1 Transformer, pri. 240V, sec. IIV, 
13V, 15.5V, 18V, 21.5V and 25V 
at 3A or 5A. 

1 Paton rotary switch, 1-pole, 6- 
position, 8A type A, or similar. 

1 Control knob. 

1 6-volt, 120mA lamp (See text.) 

1 12-volt, 60mA lamp. 

2 Bezel assemblies. 

1 2-tag strip. 

1 10-tag strip. 

1 3-way terminal block. 

5 Small terminals, various colours. 

1 Large black terminal. 

2 Rectifier diodes, Mullard type 
BYX21-200. or similar. 

2 Rectifier diodes, Mullard type 
BYX21-200R, or similar. 

4 Adaptors, Mullard type 56232, or 
similar, for rectifiers. 

1 Bridge rectifier, type LT91, or 
similar. 

1 50-ohm, 4-watt, resistor (see text). 

MISCELLANEOUS 
Mains power cord and plug, grom¬ 
met, rubber feet, 16g aluminium for 
heat sinks, tin insulated stand-offs, 
wire, insulating sleeving, nuts, bolts, 
washers, solder tags, etc. 


Bridge rectification has been employ¬ 
ed to simplify the transformer re¬ 
quirements and to minimise the num¬ 
ber of switch contacts required. The 
bridge consists of four silicon auto¬ 
motive diodes. These retifier diodes are 
intended for use in AC generating 
systems of motor cars having battery 
voltages up to 24V. They may be 
press mounted in the end-casing of an 
alternator for example, or mounted 
by pressing into an adapter for stud 
mounting on heat sinks as in our unit. 

The BYX21-200 has its cathode con¬ 
nected to its case, and to aid quick 
identification its type number is print¬ 
ed in red. The BYX 21-200R is a re¬ 
verse polarity version with its anode 
connected to case and with its type 
number in blue. The two types are 
needed for automotive work to cater 
for both positive and negative earth 
systems. 

These diodes have a continuous re¬ 
verse voltage rating of 75V and an 
average forward current rating of 
25A, and can withstand short surges 
(ncn-repetitive and not longer than 


lOmS) of up to 200V or 300A. Auto¬ 
motive diodes are generously rated 
and designed to stand some abuse. 
Nevertheless, in common with all sili¬ 
con diodes, they should be used only 
with a load which incorporates some 
form of current limiting, as in all our 
thyristor train controllers. 

A variable resistor controller does 
not normally include this form of pro¬ 
tection, and must NOT be used in 
any circumstances with this supply un¬ 
less modified to include some limiting. 
A simple form of current limiting 
consists of a resistor placed in series 
with one of the leads between the 
supply and the controller. 

The largest value of resistance 
should be fitted which does not inhibit 
the action of the controller. The resis¬ 
tor power rating may be calculated 
by assuming that a current of 4 to 5A 
flows in it. This gives a wattage of 
about 20 to 25 times the resistance in 
ohms. The minimum value for this 
resistor, with the 25V supply, is 1 ohm, 
20 watts. 

With an average current flow, this 
resistor will have a fairly high tempera¬ 
ture rise. It should not be mounted in¬ 
side this power supply as the extra 
heat may not be good for the rectifier 
diodes. It should be mounted either in 
the resistor controller, or on a sep¬ 
arate chassis with adequate protection 
to prevent anyone being burnt on it. 

For bridge rectification, four diodes 
of the same polarity type could be 
used, either mounted on separate 
heat sinks or on a common heat 
sink but with each diode electrically 
isolated from it. We found it more 
convenient to use two diodes of each 
polarity mounted on two heat sinks 
with no insulation necessary except to 
isolate the heat sinks from the case. 

To run these diodes at their full 
ratings, they must be mounted on 
fairly large heat sinks. We are deliber- 



Redr view of the case showing 
terminal arrangements. Note 
also ventilation holes . 


ately under-running them, and are 
therefore able to use two smaller heat 
sinks, each with an < a rea of approxi¬ 
mately 6sq. in. To simplify the prob¬ 
lem of fitting all the compo¬ 
nents into the case with ade¬ 
quate ventilation between, we 
made the two heat sinks of different 
shape. One is 2±in square, 
while the other is 5in x liin. Both 
are mounted — using insulated stand¬ 
offs — on the side of the case. 

ELECTRONICS 


A BYX21-200 and a BYX21-200R 
are fitted to each heat sink using 
the adapters manufactured for this 
purpose. One heat sink is wired to 
the common lead from the transformer, 
while the other is connected to the 
switch wiper. The cathodes of the two 
BYX21-200Rs are strapped together 
and to the positive output terminal— 
marked CONTR POS on our unit. The 
anodes of the two BYX21-200$ are 
both wired to the common negative 
terminal—-marked CX>MM NBG. 

The common negative terminal is 
not connected to the mains earth, but 
should be taken to a separate physical 
earth. We have used a large black 
terminal, insulated from the case, to 
accommodate all the leads which may 
be connected to it. An alternative 
arrangement, which some constructors 
may prefer, would be separate negative 
terminals for each output connected 
to a common physical earth terminal. 

A separate selenium bridge rectifier, 
connected across the 18V tap on the 
transformer, provides the auxiliary sup¬ 
ply for signalling and the charging 
circuit for the train lighting cells. 
A separate circuit is desirable because 
both these outputs require a fixed pre¬ 
determined input voltage. A selenium 
rectifier is used because the auxiliary 
supply could be subjected to an over¬ 
load without any current limiting. 

This auxiliary circuit employs a 
contact-cooled rectifier, clamped firmly 
to the base of the case to act as a 
heat sink. The negative output from 
this rectifier is common to both the 
auxiliary and the charging circuits, and 
is taken to the terminal marked COM 
NEO. The positive output from the 
rectifier goes to the AUX POS ter¬ 
minal and to the charging circuit. 

The charging circuit comprises a re¬ 
sistor and a lamp in series with the 
cells on charge. The total resistance in 
conjunction with a fairly large supply 
voltage gives a nearly constant charg¬ 
ing current. The panel-mounted lamp 
indicates when charging is taking 
place. The values we have chosen for 
the resistor and lamp are the same 
as those in the ’’Lighting for Model 
Trains” series of articles (Electronics 
Australia, October to December, 1967), 
but may need altering for other lighting 
arrangements. g 


We can supply all brands of 

TRANSISTOR RADIOS, 
TUNERS, 

COMMUNICATION 

RECEIVERS 

TAPE RECORDERS AND 
ALL ELECTRICAL 
APPLIANCES, 

Whether Australian or Foreign, 

Writa Today For Fraa Quota. 
Our Prices Will Plaasa You, 

And Your Pocket. 

★ TRADE-INS ACCEPTED. 

★ PROMPT MAIL REPLY. 

★ WRITE OR PHONE TO, 

EMU ELECTRONICS 

P.O. Box 80, CANTERBURY. 2193. 
PHONE (Business Hours): 78-1504. 
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Dual 


1019 



FOR THE PERFECTIONIST 


CHECK THE FEATURES: 

Dynamically balanced low mass pick-up arm stable in all planes—Extremely simple 
and positive arm balancing—Continuously variable tracking force from 0-7 grams 
—Direct Dial continuously variable Anti Skating compensation — Flawless tracking 
as low as i gram with automatic stop and shut off — Vernier speed adjustment on 
all standard speeds—Four-pole induction motor with special hum shielding and 
elastic torque suspension — Smooth and constant rotation assured by dynamically 
balanced 7^lb non-ferrous turntable—Vibration free self returning slide switch con¬ 
trols—Feather touch Cue Control for manual or automatic play—Manual and auto¬ 
matic single play, plus automatic changer operation—Single play spinndle locks on 
turntable and rotates with record—Entire unit suspended in friction-damped rubber 
cushioned springs to eliminate acoustic feedback. 

Price — 1019 (Without Cartridge) $163.00 


FRED A. FALK & CO. PTY. LTD. 

28 KING STREET, ROCKDALE, N.S.W. PHONE 59 4783 

Distributed by: N.S.W. and Victoria—all leading electrical houses. S.A.—L. S. Wise Ltd., 196 Gilles Street, Adelaide. 

QUEENSLAND-Ron Jones Pty. ltd., 1-5 Merton Road, South Brisbane. W.A.—Athol M. Hill, 842 Hay Street, Perth 
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FREQUENCY DIVISION, VIBRATO 


In your article on the Monophonic 
Player you used a flip-flop as a fre¬ 
quency divider. Please explain the fol¬ 
lowing: (a) How does the flip-flop per¬ 
form frequency division? (b) What is 
the mechanism of the vibrato circuit 
used in the above player. 

During the past month we have had 
several readers inquiring about differ¬ 
ent features of the Monophonic organ 
featured in the January, 1868, issue. In 
view of the number of queries in such 
a sihoitt period the following is pres¬ 
ented to help those readers not familiar 
with the techniques used in electronic 
organs. 

Basically, the flip-flop consists df 
two interconnected transistors — one 
which is saturated and 'the other “cut¬ 
off.” A detailed explanation of the 
operation of flip-flops is given in 
Chapter 4 of the series of articles 
entitled “An Introduction to Digital 
Electronics.” The application of a suit¬ 
able pulse turns the saturated transistor 
off, which, in turn, turns the other 
transistor on. 

This particular flip-flop is triggered 
by negative-going pulses with a moder¬ 
ately fast rise time. Thus, each time 
the voltage at the input of the flip- 
flop decreases suddenly by a few volts 
the flip-flop will “flip over.” The out¬ 
put, appearing at the collector of either 
transistor, will be a square wave with 
an amplitude almost equal to the 
supply voltage. 



OUTPUT 


Figure 1: Input and output 
waveforms to the flip-flop. 
Notice that the frequency of 
the square wave is half that of 
the spike waveform. 



OUTPUT 


Figure 2: Same as figure 1 
except that the input wave¬ 
form is a square wave. 



Figure 3: Notice that the shape 
of the modulated waveform is 
much smoother than that of the 
rectangular waveform across 
the incandescent lamp. 

In the Monophonic Player, suitable 
pulses to trigger the flip-flop can be 
had at the collector of the BC108 
transistor, following the UJT oscil¬ 
lator. As can be seen from the drawing 
of the CRO traces, the frequency of 
the square wave output is half the 
frequency or “repetition rate” of the 
input wave form (figure 1). 

Similarly, the square wave output 
from the flip-flop can be fed, via a 
suitable resistor, to the input of 
another flip-flop, which will perform 
further division by two (figure 2). 


The vibrato circuit is based on a 
free-running multi-vibrator which 
drives a small incandescent lamp. The 
lamp brightness varies between a dull 
red and normal brightness at a rate 
of around 8Hz. The varying brightness 
of the lamp varies the resistance of 
the LDR (light dependent resistor) 
which is positioned beneath it. The 
LDR shunts a varying portion of the 
audio signal to “earth” via a 150K res¬ 
istor and thus effects amplitude modu¬ 
lation of the signal. 

Note that although the wave form 
of the driving voltage is rectangular 
the resulting modulated waveform; is 
quite smooth and free from clicks. This 
is because the rectangular waveform 
has been filtered by the “time-con¬ 
stants” of the lamp and the LDR. 

The drawing of the CRO traces 
shows the Voltage waveform across 
the lamp and the resulting modulated 
waveform appearing at the output 
socket. (Figure 3.) 

What is a “no break*’ power supply? 

A “no break” power supply is an 
emergency power supply for use by 
Hospitals, airports, communication cen¬ 
tres, etc., in the vent of mains failure. 
As the name implies, it is designed to 
take over without any break in the 
supply. 

The basis of these supplies in a one- 
to-one rotary converter, e.g., a 240V 
AC motor connected to the mains, 
driving a 240V AC generator which 
supplies the system which is to be 
protected. This part of the system runs 
continuously. Coupled to the same 
shaft, or capable of being coupled to 
it, is an “engine” of some kind which 
can be brought into operation virtually 
instantaneously in event of a power 
failure. 

In one popular arrangement this is 
a DC motor in association with a 
large bank of accumulators and per¬ 
manently coupled to the drive shaft. 
The circuit to the accumulators is held 
opened by a mains-operated relay 
which closes immediately the power 
fails. Since the motor is already 
running at the correct speed there is no 
lag in its taking over the load. 

An alternative arrangement uses a 
diesel engine with the flywheel per¬ 
manently coupled to the rotary con¬ 
verter shaft. A clutch, held open by 
mains power, is located between the 
flywheel and the crankshaft. When the 
power fails the flywheel “kicks over” 
the diesel and brings it to full speed 
on the first compression stroke. C 
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How Environment Affects Recording Tape 


This article, prepared by the Ampex Corporation, was issued 
some time ago but we have been assured by Ampex that 
the information is still valid. While some of the environ¬ 
mental extremes are beyond what is likely to be encountered 
in domestic use, discussion of the various limitations, and 
how they are tested, makes interesting reading. 

By Clarence 


The increasing emphasis on higher 
and higher operating and/or storage 
temperatures for data acquisition ap¬ 
paratus requires a critical appraisal of 
the behaviour of available magnetic 
recording tapes as their rated opera¬ 
ting limits are approached or exceeded. 
Among the criteria that bear examin¬ 
ation are the dimensional stability, 
strength and toughness of the substrate, 
and the chemical stability of the binder 
and the magnetic material. 

The influence of temperature and 
humidity on magnetic recording tape 
can be related to three general com¬ 
ponent areas: 

The substrate, or base film that 
serves as the physical carrier for 
the magnetic coating, which is 
composed of 

A binder, or magnetically inert 
matrix, and the active ferromag¬ 
netic material. 

Temperature limits for safe operation 
generally are specified in the range of 
minus 40 # C to plus 80°C. But per¬ 
manent damage can be experienced 
within that “safe” range. For example, 
sustained exposure to uncontrolled en¬ 
vironment. particularly temperatures 
above 250°C, can destroy ceiluiose- 
acetate-base tape by embrittlement. 

Binder degradation begins in the 
range of plus 55 *C. Permanent shrink¬ 
age of polyester-base tapes commences 
at about 60°C. Temperature sensitive 
chemical degradation of the polyester 
causes accelerated reduction of tensile 
strength that becomes of serious con¬ 
cern above 100*C. The magnetic mat¬ 
erial, however, will withstand higher 
temperatures than either the base film 
or the binder. It remains chemically 
stable to about 400 # C, above which it 
reverts to non-magnetic form. 

Two principal base-film materials are 
used currently in the United States 
for magnetic tape: cellulose acetate and 
Mylar (duPonrs polyester film). Fun¬ 
damentally, both are transparent film 
that look very much alike. But their 
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composition and physical properties are 
vastly different. 

Cellulose Acetate: Basic cellulose 
acetate is a transparent, brittle mat¬ 
erial. By the addition of suitable soft¬ 
ening agents, called plasticizers, it can 
be made pliable. Cellulose acetate film 
is made by casting dissolved and plas¬ 
ticized cellulose acetate on the sur¬ 
face of a highly polished drum. Its 
finished properties depend, to a great 
extent, on the softening agents added 
and the success in compounding 
a homogeneous mixture. 

Mylar: By way of contrast, Mylar 
is not a mixture. It is a single com¬ 
pound . . a polymer synthesized from 
petroleum derivatives. Its inherent flexi¬ 
bility makes the use of plasticizers un- 
necessary. Chemically, it is polyethy¬ 
lene terephthalate, formed by the con¬ 
densation reaction between ethylene 
glycol <and terephthalatic acid. Mylar 
film exhibits outstanding tensile 
strength, tear resistance and flex life. 
Many of its superior physical proper¬ 
ties are attributed to the mechanical 
process used in Mylar-film production, 
m which an oriented molecular pattern 
is produced rather than the random 
molecular structure that is character¬ 
istic of most organic films. 

The mechanical process by which 
oriented Mylar film is produced from 
bulk polyester resin is, understandably, 
a closely guarded trade secret. More¬ 
over, it is not necessary to know ex¬ 
actly “how” in order to fully appreciate 
the end result. Molecular-orientation 
techniques are relatively well known 
to the plastics art; typically, polyethy¬ 
lene films are oriented by extrusion. 
There are two basic kinds of polyethy¬ 
lene film. The shape of the extruding- 
die sections and the means for post¬ 
extrusion film cooling determine the 
procedures necessary to produce either 
“blown” or “flat” polyethylene film. 

Blown Film: In blown-film extru¬ 
sion, the molten resin is forced around 
a mandrel inside a ring-shaped die 
opening, from which it is extruded in 
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the form of a rather thick tube. The 
tube is expanded by internal air pres¬ 
sure into a “bubble” — usually about 
three times the diameter of the die 
opening — which is retrieved and flat¬ 
tened by a pair of pinch rolls. 

A number of factors affect 
film gauge and quality: die-ring ad¬ 
justment, resin temperatures, haul-off 
speeds, die temperatures, blow-up ratios 
and bubble-cooling rate. In particu¬ 
lar, by suitable control of conditions, 
molecular orientation can be achiev¬ 
ed in both machine and transverse 
directions, resulting in a film having 
relatively uniform strength in both 
directions. 

Flat Film: In flat-film extrusion, the 
melt is extruded through a slot into 
a quench-water bath. Although flat 
film has certain advantages over blown 
film — notably, good gauge control 
— molecular orientation is predomin¬ 
antly in the machine direction. 

Mylar is superior to cellulose ace¬ 
tate for use as magnetic-recording-tape 
base film for many reasons; its only 
relative disadvantage is higher cost. 
The initial mechanical qualities of My¬ 
lar, like tensile strength and tear re¬ 
sistance, are decidedly superior to 
dimensionally equivalent cellulose ace¬ 
tate. And two properties of acetate 
make it particularly vulnerable to per¬ 
manent damage in uncontrolled ambi¬ 
ent environments: 

It is very hygroscopic, having a 
humidity coefficient fourteen times 
as great as Mylar, and 
The plasticizer is a volatile com¬ 
ponent, subject to escape under 
high-temperature conditions. 

The “resistance to heat” of DuPont 
CA43 cellulose acetate film is speci¬ 
fied as 65° to 105 *C. In addition, the 
manufacturer indicates “substantial 
changes in physical properties” as the 
ambient temperature is varied between 
minus 20* and plus 80*C and the 
relative humidity is changed from 0 to 
100 per cent. 

Dimensional Stability: Cellulose ace¬ 
tate exhibits positive thermal and hu¬ 
midity coefficient. Its humidity coeffi- 
ficient is greater than that of most 
magnetic tape coatings, creating the 
effect known as “cupping”—differential 
expansion, on exposure to moisture. 
Contrary to expectations considering 
the positive thermal coefficient, it has 
been observed that acetate-base tapes 
tend to contract rather than expand 
when heated. Although surprising at 
first, the effect can be explained by 
the decrease in humidity as the temper¬ 
ature is raised: shrinkage caused by 








dehydration exceeds thermal expan¬ 
sion. 

Toughness: Loss of plasticizer causes 
the film to become extremely brittle, 
impairing its resistance to suddenly ap¬ 
plied loads within the ranges encoun¬ 
tered in normal tape-recording prac¬ 
tice. Thus acetate-base tapes, exposed 
to abnormally high temperatures in 
service or storage, may become unal¬ 
terably sensitive to tensile shock . . . 
to the extent that reproduction of irre- 
placable records is impossible in ex¬ 
treme cases. 


brittiement at temperatures as low as 
minus 60 °C. As the temperature is in¬ 
creased above the second-order transi¬ 
tion temperature of 80°C it behaves like 
an elastomer, finally melting at about 
250°C. 

Regular Mylar film is bilaterally 
orientated; that is, the molecules are 
structurally aligned in both the mach¬ 
ine and the transverse directions. In 
effect, the film can be considered to 
be pre-stressed — like work-hardened 
metal. Paradoxically* it is believed that 
the very mechanism that imparts out¬ 


standing physical properties to Mylar 
film perhaps creates an inherent sus¬ 
ceptibility to permanent shrinkage on 
exposure to moderately high tempera¬ 
tures. Altough the effect is small, it is 
large enough to preclude the use of 
Mylar film in certain applications re¬ 
quiring exceptional dimensional sta¬ 
bility. 

Permanent Deformation: If Mylar is 
exposed to temperatures in excess of 
60 °C it will shrink irreversibly at a 
rapidly decreasing time rate. Practically 
all of the permanent shrinkage will 



The effect of environment on magnetic recording tape . This graph 
portrays the characteristics of Mylar and cellulose tape over a range 
of temperature and humidity conditions. The advantages and disad¬ 
vantages of each are immediately apparent. 
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THE BEST VALUE OF HI-FI MATERIAL IN THIS COUNTRY AT RECORDED MUSIC SALON 

News of the latest from Schaub-Lorenz — Most beautifully designed, superb tuner/amplifier. Model 4000, fully transistorised FM short wave, 
middle wave, long wave, frequency response from 20-20.000 cycles 25-watt per channel, size 54.4 x 8 z 28 cm. Beautifully displayed dial 
flat on the front section horizontally displayed. It really is the most beautifully designed unit on the world market. For further details write 
to Recorded Music Salon. Sole Agents for Australia. 




Most brilliantly designed turntable and arm which will track 1/10 
gram. The ERA motor is synchronous. Its speed is rigorously stable 
because it is keyed to the frequency of the AC current which the 
Electric authorities have permanently fixed at 50 or 60 cycles depend¬ 
ing on the country. For this reason it does not require a speed 


adjustment. Hear your favourite music at the time and place you 
wish with the Schaub-Lorenz Tourocord, world’s best cassette player. 
It out performs any cassette player on the world market and the 
price is much cheaper than any other similar product available. For 
further information write to Recorded Music Salon. Sole agent 
for Australia. 


This month’s very special offer— 

Unit l: Armstrong 421 stereo fully transistor¬ 
ised amplifier, 15-watt RMS per channel 
less than 12% distortion plus or minus 1 
dB on the full output of 15-watt RMS, 
P.E. 34 Hi-Fi turntable. Empire 888 cart¬ 
ridge. 2 Goodmans lOin Twinaxiom loud¬ 
speakers, frequency response 40-18.000 cycles 
complete with Tourocord cassette ' 
player. 

Total Price 

The same with Armstrong 221 amplifier 10- 
watt RMS per channel. Less $46 

Unit 2: 2 Empire 2000 loudspeakers systems 
complete in cabinets, ERA world’s best Hi- 
Fi turntable. Empire 999VE cartridge fre¬ 
quency response from 6-35,000 cycles better 
than 30 dB separation will track perfectly 
at V4 gram, Armstrong 226 tuner/amplifier, 
10-watt RMS per channel 


• Unit 4: Sansui Model 220 tuner/amplifier, 
■ Lebcraft 605L turntable, All Balance Arm, B. 
a and O. cartridge. aA 


$240 


uuu cycics 

$381 


; Total Price 

! The same with Empire 808 cartridge, fre- 

• quency response from 10-20,000 cycles better 
£ than 30 dB separation with new metal shield. 

• World’s best stereo/mono cartridge. Add $10 


• Unit 3: Pioneer SMB300 

5 Amplifier P.E. 34 turntable. 

• Total Price 
2 The same with Pioneer SMB 161 

• 

• The same with Pioneer SA-400 


$230 

amplifier. 
Less $30 
amplifier. 
Less $50 


Unit 5: Schaub-Lorenz most beautifully de¬ 
signed fully transistorised stereo tuner/ampli¬ 
fier, Model 4000, 25-watt per channel AM/FM 
short wave long wave. This unit was awarded 
at the Stuttgart exhibition. Complete with 2 
Heco Hi-Fi speaker systems in cabinets. Dual 
I009SK turntable, Empire 88P cartridgtd “ 


Unit 6: Armstrong 222 amplifier 10-watt RMS 
per channel, Garrard AT6 turntable with 
Decca Deram cartridge, 2 R. and A v lOin 
speakers. 


Total Price 


$214 


$735 


$546 


Unit 7: Armstrong 127 stereo amplifier/tuner, 
2 Heco lOin Hi-Fi speakers, P.E. _36 Hi- 
Fi turntable with cartridge. 


Total Price 

The same with Armstrong 426 AM/FM tuner/ 
amplifier, technical specifications as above. 

Add $100 


Total Price 

The same with Armstrong 226 tuner/ampli¬ 
fier 10-watt RMS per channel less than V*% 
distortion measured at 8-watt RMS plus or w 
minus 1 dB frequency response from 20-20.000 • speakers. 

cycles. Less $100 • 


Total Price 


$240 


Unit 8: Leak Stereo 30 amplifier, Dual 1019 
turntable with Empire 888 cartridge, 2 Wharfe- 
dale 12in Super RSDD 


Total Price 


$420 


RECORDED MUSIC SALON 


C PINCZEWSKI 


TRUE FIDELITY 

WHOLESALE AND TRADE ENQUIRIES WELCOME 


23 COLLINS STREET, 
MELBOURNE 
Telephone 63-6257 


UlRlHC BiRCMrSI 


WAY BELOW WHOLESALE PRICES! 


VIBRATORS 


UM54477 - 50 Cycle, 24 Volt.$4.00 

V5211 - 6 Volt Synchronous. $1.00 

POTENTIOMETERS 

500 KHz DPST 5/8" Slotted Spindle 20c. 

3 Meg. "0" Plain Bush Mounting Spindle 3/ 1 *" 50c. 
500K "C" Plain Bush Mounting 5/6" Spindle 20c. 
300 Ohm "J" Tab. Mounting 3M" Spindle 20c. 

20K "C" Plain Bush Mounting 5/8" Spindle 40c. 
3 Meg. ”C" Tab. Mounting 3/4" Spindle 20c. 

50K "C" Tab. Mounting 3/4" Spindle 20c. 

VALVES 

VT116 40c. 

6CM7, 6EH7, 6EJ7, 75c. 

6K7, 6SH7, 6SJ7, 6SS7 $1.00 


SPEAKER TRANSFORMERS 

JUST 75 CENTS EACH! 


4101 

7000 

3.7 

Ohm, 

3 

Watts 

4102 

2500 

3.7 

Ohm, 

3 

Watts 

4103 

5000 

3.7 

Ohm, 

3 

Watts 

4104 

10000 

3.7 

Ohm, 

3 

Watts 

4105 

15000 

3.7 

Ohm, 

3 

Watts 

4106 

2500 

2.0 

Ohm, 

6 

Watts 

4107 

5000 

2.0 

Ohm, 

6 

Watts 

4108 

7000 

2.0 

Ohm, 

6 

Watts 

4109 

10000 

2.0 

Ohm, 

6 

Watts 

4111 

15000 

2.0 

Ohm, 

6 

Watts 

4112 

2500 

2.0 

Ohm, 

6 

Watts 

4113 

5000 

2.0 

Ohm, 

6 

Wat t s 

4114 

7 500 

2.0 

Ohm, 

6 

Watts 

4115 

10000 

2.0 

Ohm, 

6 

Watts 

4116 

15000 

2.0 

Ohm, 

6 

Watts 

4117 

25000 

3.7 

Ohm, 

7 

Watts 


4118 

5000 

3.7 

Ohm, 

7 

Watts 

4121 

15000 

3.7 

Ohm, 

7 

Watts 

4125 

5000 

3.7 

Ohm, 

7 

Watts 

4126 

7000 

3.7 

Ohm, 

1 

Watt 

4127 

7000 

15.0 

Ohm, 

3 

Watts 

4128 

7000 

15.0 

Ohm, 

3 

Watts 

4129 

10000 

12.0 

Ohm, 

3 

Watts 

4130 

7000 

2.0 

Ohm, 

3 

Watts 

4131 

2500 

2.0 

Ohm, 

3 

Watts 

4132 

10000 

3-7 

Ohm, 

1 

Watt 

4133 

2500 

3-7 

Ohm, 

1 

Watt 

4135 

15000 

3-7 

Ohm, 

1 

Watt 

4136 

5000 

3.7 

Ohm, 

3 

Watts 

4137 

2500 

3.7 

Ohm, 

3 

Watts 

4138 

5000 

15.0 

Ohm, 

3 

Watts 

4139 

10000 

15.0 

Ohm, 

3 

Watts 

4140 

10000 

15.0 

Ohm, 

6 

Watts 

4141 

7000 

3-0 

Ohm, 

6 

Watts 

4143 

7000 

3.0 

Ohm, 

3 

Watts 

4144 

5000 

3-0 

Ohm, 

6 

Watts 

4148 

8000 

3-0 

Ohm, 

3 

Watts 

4149 

6000PP 

15.0 

Ohm, 

4 

Watts 

4150 

6000 

15.0 

Ohm, 

3 

Watts 

4154 

4000 

3-2 

Ohm, 

6 

Watts 

4155 

9000 

3-2 

Ohm, 

6 

Watts 


9103 "Pi* See" CRT Cleaner, 15 oz. 72 cents. 
9102 "Lectro Mist" Contact Conditioner, 6 oz. 

72 cents. 


ALL PRICES INCLUDING SALES TAX 
AND POST FREE! 


ENCLOSE CHEQUE, MONEY ORDER OR POSTAL NOTE 
MAIL ORDERS TO - 

FERRIS RROS.PTY. LTD. 

752 PITTVATER R0., BROOK VALE, N.S.W. 2100 
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take place in the first ten minutes of 
exposure. The manufacturer reports 
that the shrinkage at 150°C in air 
amounts to less than 5 per cent. It has 
been shown that no further shrinkage 
will result from repeated temperature 
cycling if the previous limit is not ex¬ 
ceeded. This property suggests that a 
carefully controlled pre-coating shrink¬ 
age process might be successfully em¬ 
ployed. 

The amount of shrinkage to be ex¬ 
pected from a random sample of Mylar 
film is unpredictable because of the 
unknown thermal history of the 
sample Although insufficient data are 
available for accurate statistical deter¬ 
mination of the amount of shrinkage 
taking place at specific temperatures, 
the following quantative properties 
have been observed: 


SHRINKAGE 
PER CENT 

TEMPERATURE 

CENTIGRADE 

Begins 

60 

0.1-0.8 

70 

0.75 

80 

0.50 

100 

1.05 

100 

1.25 

120 

1.5-2.0. 

150 

It is obvious that the shrinkage de- 


pends in part on the applied stress, or 
restraining force, as well as environ¬ 
ment. An example cited indicates that 
if the stress is increased from 100 to 
500 psi for 17 hours at 100°C the 
specimen will elongate 0.42 per cent 
rather than shrink 0.5 per cent. In 
addition, it is shown that after 170 
days of continuous 300-psi stress (pre¬ 
sumably at 25 °C) an elongation of 
0.3 per cent will be reached. After 
8 days recovery, residual elongation 
will be 0.1 per cent. If the stress is 
increased to 500 psi, these values will 
be increased to 0.9 per cent and 0.5 
per cent, respectively. 

Heat Aging: An investigation of the 
effects of humidity and temperature on 
useful service life, reported by Mc¬ 
Mahon, et al, of the Bell Telephone 
Laboratories, Inc., showed that tensile 
strength is the property of Mylar most 
sensitive to degradation. It was found 
that as the result of continued hydro¬ 
lytic degradation by exposure to heat 
in the presence of moisture — normal 
atmosphere included — the tensile 
strength drops sharply when it reaches 
about two thirds of the initial value. 
That point was chosen arbitrarily as 
the limit of safe service life. 

Their published data for 0.5-mil My¬ 
lar film indicate a safe service life of 
0.2 year (73 days) at 90°C and 50 
per cent relative humidity. Extrapol¬ 
ation of their data yields an expected 
life of only about four days at 125°C 
(250°F). A DuPont Technical Report, 
on the other hand, shows that a tem¬ 
perature of 150°C is required to re¬ 
duce the tensile strength by one third 
in that period of time. 

The active ferromagnetic materials 
commonly used in magnetic recording 
tapes are in the form of very finely 
divided particles, usually smaller than 
one micron in their largest dimension* 
In bulk form, they iare totally useless 
as magnetic-recording media; to be use¬ 
ful, they must be held together on the 
substrate by a suitable binding matrix. 

Good binders combine flexibility 
with toughness and produce a coating 
having high cohesive and adhesive 
strength. Obtaining a proper balance 


of these and other desirable properties 
is a complex problem; it is no wonder 
that coating formulations and coating- 
preparation techniques are closely 
guarded trade secrets. But irrespective 
of specific differences, most commercial 
blinders are based on some type 
of thermoplastic resin. Thermosets 
have been used, but not to any great 
extent. The performance of many do¬ 
mestic magnetic-tape coatings suggest 
that binder degradation commences in 
the range of 4-55° C. 

Embrittlement: Most of the raw 
thermoplastic resins used are brittle 
materials that require the addition of a 
plasticizer to make them pliable enouigh 
for magnetic-tape components. If the 
plasticizer has an inherently low boil¬ 
ing point (high vapor pressure), as 
many do, the flexibility of the binder 


STRESS 

EXPOSURE 

OBSERVER 

PSI 

PERIOD 

(REF.) 

125 

_ 

5 

50 

10 hrs. 

6 

125 

1-4 hrs. 

5 

100 

17 hrs. 

7 

125 

1-4 hrs. 

5 

125 

1-4 hrs. 

5 

— 

0.5 hrs. 

4 


is vulnerable to permanent destruction 
by heat. Frequently, both adhesive and 
cohesive properties of the coating dis¬ 
appear with the plasticizer and the tape 
becomes worthless. 

Blocking: Migration of the plasticizer 
is accelerated by heat. “Blocking,” 
which often accompanies plasticizer 
migration, is observed frequently in the 
performance of a standard test for 


“Layer-to-kyer adhesion.” The proce¬ 
dure involves winding tape tightly on 
a mandrel and exposing it to an envir- 
menlt of -f55°C and 85% relative 
humidity for 16 to 18 hours, followed 
by a period of 4 hours at -f 55 °C with 
“dry heat.” Adhesion, or blocking, is 
readily apparent if the tape fails to un¬ 
wind without assistance. 

Softening: The basic thermoplastic 
resins commonly employed are subject 
to heat distortion in the range of 55 °C, 
to 75 °C although their properties prob¬ 
ably are modified by the other compo¬ 
nents of the heterogeneous mixture 
comprising the finished binder. Most 
domestic tape manufacturers specify a 
safe temperature limit in the order of 
+70°C. 

At the present time, the active fer¬ 
romagnetic material universally used 
in the United States is gamma-ferric 
oxide Fei’Oa, in the form of acicular 
particles approximately 0.1 micron in 
diameter and 0.8 micron long. It is 
prepared by a reduction/oxidation pro¬ 
cess from paint-pigment grades of yel¬ 
low alpha-ferric oxide. Although infor¬ 
mation on the hig-temperature stability 
of gamma-ferric oxide is scarce in the 
literature, it is variously reported to 
be relatively unstable, going irreversib¬ 
ly into the non-magnetic alpha-ferric 
oxide form as the temperature exceeds 
400° C. 

It is likely that the use of organic 
materials will have to be abandoned 
in order to take a major step toward 
truly high-temperature magnetic- 
recording media. But significant im¬ 
provements can be made in existing 
products to extend their usefulness. A 


STEREO SOUND SYSTEM 


10 McKay Court 
Ringwood 
Victoria 3134 
Phone 870-496t 


s 

s V s 


Stock and recommend the following 


AMPLIFIERS 

A. D.C. 

Akai 

B. and O. 
Cosmos 
Dynaco 
Fisher 
Gladwyn 
Lafayette 
Leak 
Lux 

Maxamp 

Peak 

Pioneer 

Rapar 

Roland 

Sansui 

Sound 

Sony 

Star 


Tempo 

Trio 

Quad 

TURNTABLES 

B.S.R. 

Connoisseur 

Dual 

Elac 

Garrard 

Goldring 

J.H. 

Labcraft 
Orpheus Silex 
Peak 
Thorens 

TONE-ARMS 
A.D.C. Pritchard 
All Balance 
Connoisseur 


Micro 
Nikka 
Ortofon 
Shure—SME 

CARTRIDGES 

A. D.C. 

B. and O. 
Grado 
Goldring 
Lux 
Micr^> 

Ortofon 

Pickering 

Shure 

SPEAKERS 

Celestion 

Goodmans 

K.E.F. 

Lafayette 


Leak 

Peak 

Richard Allen 
Rola 
Sansui 
S.H.B. 

Sonics 

Wharfedale 

ACCESSORIES 

Dust Bugs 

Enclosures 

Fabric 

Headphones 

Plugs, connectors 

Tape decks 

Tape Recorders 

Tapes 

Tuners 

Turntable bases 
and covers 


Mail orders on any of the above items promptly 
and expertly attended to. 
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brand five 

the best bu: 
at any price 

check these prices against other tapes 


No matter which way you compare — “brand 
five" is the best buy. It is top professional re¬ 
cording tape and it is cheaper. Huge volume 
sales in Australia allow the maximum discount 
prices from the factory and it is imported 
direct without the normal distributors and 
wholesalers, etc. —and all these savings are 
passed on to you. 

"brand five" is the fifth oldest brand of re 
cording tape in the world (hence its name) 
and is produced in the U.S.A. by a company 
devoted only to tape —the Robins Industries 
Corporation who also have the famous range of 
tape accessories which are now available in all 
good stores. 

3 “ 1 "brand five" has a better frequency response 
to give you sharper, brighter high fidelity mono 
— ' and stereo recordings to professional standards. 
Exceedingly low background noise. There is no 
squeal and no gumming of heads as the tape 
is permanently lubricated by a special dry 
synthetic lubricant. All "brand five" is im¬ 
ported in sealed boxes. 

"brand five" offers increased output with re¬ 
duced distortion for the same recording level. 
High remanence iron oxide emulsion is coated 
onto the best quality acetate or Mylar base: and 
"brand five" meets the most critical professional 
specifications. 

"brand five" gives you much more tape for the 
same money . . . and a better tape into the 
bargain. Compare the prices and you'll see 
that you can save up to 50% off normal list 
price, "brand five" is the professional U.S. 
tape you buy at wholesale prices. 


4 


5 






brand five 

AVAILABLE AT ALL 
GOOD RADIO JAPE 
& RECORD STORES 


r GREEN CORPORATION LTD. ] 

| 88 KING STREET, SYDNEY, 2000 | 

j Please send me a free booklet and specifications | 
| on "brand 5" tape. 

| Name. . j 

| Address | 

I . GN31 I 

I Make of Recorder Model No. * 

L.________ I 
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program might consist of the following 
areas of investigation: 

Use binder materials having low- 
vapour pressure plasticizers, or, 
preferably, requiring none at all. 
Develop the process required to 
pre-shrink Mylar film before it is 
coated. 

Develop organic films using new 
resins, capable of withstanding 
higher temperatures. 

Apply the active ferromagnetic 
material by direct-deposition tech¬ 
niques like plating and evapora¬ 
tion. 

Develop inorganic subtrates and 
means for direct deposition of 
active ferromagnetic materials that 
remain chemically stable at high 
temperatures. 

It is notable that at least two manu¬ 
facturers currently are marketing mag¬ 
netic tapes that allegedly fulfill the 
requirements of the first progressive 
step — reduction of plasticizer mo¬ 
bility. 

The preliminary shrinking process 
reportedly is used successfully in pre¬ 
paration of Mylar for use as a high- 
quality, stable drafting film. 

Several new resins that appear to 
be potentially useful have appeared 
recently. For example, polyurethane, 
an isocyanate derivative, can be pro¬ 
duced in forms not unlike conventional 
rubber and plastic products. It is 
claimed to be useful from lower than 
minus 45 °C to above plus 120°C; 
some manufacturers report the useful 
range to be as low as minus 60 °C 
and as high as plus 200 °C. 

Technical literature reveals that 
many firms currently are involved in re¬ 
search and development activities 
directed toward magnetic-film deposi¬ 
tion techniques. However, the empha¬ 
sis appears to be related to small 
specimens having high information- 
storage densities, rather than on con¬ 
tinuous processes adaptable to produc¬ 
tion of magnetic tape having conven¬ 
tional form. 

Positive steps must be taken to ex¬ 
tend its safe operating environmental 
limits if magnetic-recording tape is to 
keep pace with other technical appar¬ 
atus. Although a major break-through 
in technology and/or materials is re¬ 
quired before existing limits can be 
exceeded to any great degree, the use¬ 
fulness of today’s products probably 
can be extended significantly within 
the framework of the basic limitations. 

BIBLIOGRAPHY 

1. Petrothene Polyethylene ... A 
Processing Guide, U.S. Industrial 
Chemicals Co., Division of National 
Distillers & Chemical Corporation, 
99 Park Avenue, New York 16, 
N.Y., 1958. 

2 . Mylar** poly ester Film and Ace¬ 
tate As Base Materials For Magnetic 
Recording Tape, D. L. Ormond, 

E. I. DuPont de Nemours & Co., 
Inc., Wilmington, Delaware. Manu¬ 
script of a paper presented to mem¬ 
bers of the Audio Engineering So¬ 
ciety, 10/10/57. 

3. Tape Life, W. S. Latham, U.S. 
Navy Underwater Sound Labora- | 
tory, I.R.E. Convention Record, ' 
Part 7, 1955. 

4. Technical Report TR-1, E. I. ! 
duPont de Nemours & Co. Inc., 1 
Wilmington, Delaware, December, ! 
1957. 

5. Tape Characteristics at Elevated 


Temperature, G. Elsbach, Ampex 
Corporation, Internal Report (un¬ 
published), 11/26/58. 

6 . Atic Tape Environment, G. Els¬ 
bach, Ampex Corporation, Internal 
Report (unpublished) 3/9/59. 

7. Trade Report — Ampex Corpor¬ 
ation — J. A. B. — 11/13/58, an 
application-engineering report to J. 
A. Buchanan from L. R. Barton, 
both of DuPont Corporation, 
12/22/58. 

8 . Polyester Film — How Long 
Does It Last?, W. McMahon, H. A. 
Birdsall, G. R. Johnson and C. T. 
Camilli, Bell Telephone Laborator¬ 


ies Inc., Design Engineering, Feb¬ 
ruary, 1959 

9. Military Specification, Tapes, Instru¬ 
mentation Recording, Magnetic Ox¬ 
ide Coated, MIL-T-21029 (Ships) 
23 September, 1957. 

10. Ferromagnetism, R. M. Bozouth, 
D. Van Nostrand Co. Inc., New 
York, 1951. 

11 . Urethane Plastics — Polymers of 
Tomorrow, Industrial and Engineer¬ 
ing Chemistry, Vo. 48, No. 9, Sep¬ 
tember 1956. 

* Registered Trademark U.S.I. 
Chemical Co. 

**Registered DuPont Trademark. 53 


NEW TELEVISION ENCYCLOPAEDIA 



5 Volumes 
5000 Subjects 


CONTENTS INCLUDE 


1850 Pages 
Fully Indexed 


Television Servicing Methods, Alignment of Video l-F 
Amplifiers, Picture Tube Input Circuits, The Sync Sections. 
Sweep Oscillators, Automatic Control of Sweep Frequency, 
Sweep Amplifier and Deflection Circuit, Picture Tube Service 
and Adjustments, Television Modulation, Measurements at 
High Frequencies, Analysers and Multimeters, Electronic 
Voltmeters, Signal Generators and Test Oscillators, etc. etc. 
SEE THESE BOOKS — AT OUR RISK! 

We will send you this complete 5 volume set for 10 days FREE 
TRIAL. Read and fill in coupon today. 


CLIP THIS NOW 


STANDARD PUBLISHING CO. PTY. LTD., 

45 Chandos Street, St. Leonards, N.S.W. 

Please send me for 10 days’ trial the complete 5-volumes set Television Encyclopaedia I 
am at liberty to return these books within 10 days of my receipt of them. If I decide'to 
keep them I will pay $2.00 deposit and $4.00 per month until the total sum of $34.00 is paid. 

NOTE: The books cannot be purchased separately. 


NAME 

ADDRESS 


OCCUPATION 

SIGNATURE 


PARENTS OR GUARDIAN’S SIGNATURE 

(If under 21) 


E.A. April, ’68 
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YOU AND YOUR LOUDSPEAKER 


THE LOUDSPEAKER is the final component in a complex system of translating and amplifying 
devices, which recreate the original sound wherever it is required. It is more critical than other 
devices in the chain, because the wavelength of the sound it has to deal with varies from 17 metres 
to 17 millimetres (a ratio of one thousand times) and because its performance is so greatly influen¬ 
ced by the acoustics of the room in which it plays. 

It goes without saying that a speaker should reproduce the full audio range faithfully and without 
emphasis of any part and that it should not introduce non-linear distortion. These qualities alone 
are beyond the capability of the vast majority of loudspeakers in use today but even greater vari¬ 
ability is found in the way that speakers spread their radiation in the surrounding space ano the con¬ 
sequent effect of room acoustics upon the subjective impression perceived by the ears. These so- 
called directional qualities, together with the degree of smoothness in the mid band from 250-4000 
Hz, are mainly responsible for that elusive quality of transparent realism, which is possessed by few 
speakers. 

The requirements for perfectly realistic reproduction are so variable as to be wholly incompatible in 
a single loudspeaker. On the one hand we might wish to present an orchestral concert, giving the lis¬ 
teners an impression of sitting in a concert hall. This is best achieved using speakers, which diffuse 
sound in all directions, situated in a highly reflective or ‘live’ acoustic environment. On the other 
hand, if we desire to reproduce the human voice as though the person is actually in the room, we 
need a fairly directional louospeaker and rather absorbent acoustics. Thus tne requirements of 
these two simple cases are seen to be widely opposed and the design of a practical loudspeaker must 
therefore be a compromise of many varied characteristics. 

The designer has no control over the balance of the programme to be reproduced. This can originate 
in any part of the world for an infinite variety of purposes. Nor can he predict the acoustics of the 
listening room, nor even the position in which listeners will be located with respect to the speakers. 
Every designer must make his own selection from these variables, small wonder, then, that loudspeak¬ 
ers flourish like human faces; every one is recognizably the same thing, but the subtleties of expres¬ 
sion remain indefinable. 

But we cannot accept a situation, in which loudspeakers are as 
unpredictable as faces. Where there is no accepted standard we 
must create some reference from which to work and here we rely 
on the experience and judgment and sincerity of those who deter¬ 
mine the final balance. It is part of their obligation to keep in tune 
by listening to live music in every aspect, to predict trends of 
fashion in building and furnishing and to keep up to date with 
associated technical development. There will always be loud¬ 
speakers which suit some requirements better than others and 
these will not necessarily be good speakers. In general, however, 
better loudspeakers will be found to give satisfaction in the widest 
variety of circumstances, LESS LISTENER FATIGUE AND 
GREATER MUSICAL PLEASURE. 

There is only one way to discover the outstanding qualities of this 
superb speaker: HEAR IT. It stands alone among today’s systems, 
because its magnificent performance and stanaard of manufac¬ 
ture are in the KEF tradition. 

“ . . . has certainly the flattest loudspeaker curve recorded to date 
in the Northern Polytechnic anechoic chamber” (The Gramophone, 

July, 1967). 


J. H. REPRODUCERS PTY. LTD. 

293 HUNTINGDALE ROAD, CHADSTONE, VICTORIA. 3148 

TELEPHONE: 2773066 


Exclusive Australian Representatives of ADC, U.S.A., and KEF, UJC., and makers of the /. H, 

SYNCHRONOUS TURNTABLE. 
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Classical 
reviews 



By JULIAN RUSSELL 


Barbirolli’s Madame Butterfly — “ravishing,” 


PUCCINI—Madame Butterfly. Com- 
plete Opera. Renata Scotto (But¬ 
terfly); Anna di Stasio (Suzuki); 
Carlo Bergonzi (Pinkerton); Rol¬ 
ando Panerai (Sharpless); Piero 
de Palma (Goto); Guiseppe Mor- 
resi (Yamadori); Paolo Montarsolo 
(Bonze). Chorus and Orchestra of 
the Rome Opera conducted by Sir 
John Barbirolli. H.M.V. Stereo 
SAN194/6. 

Barbirolli has conducted surprisingly 
little recorded opera — Dido and Aen¬ 
eas is the only one I can recall— 
yet he is a master of that medium. I 
remember hearing him as long ago as 
1927 or 1928 conducting an excellent 
performance of “The Master singers” 
in, of all places, the Golders Green 
Empire, London. And I remember 
just as vividly how, after the Watch¬ 
man had come in on a wrong cue at 
his first entrance in Act 2, Barbirolli 
had prevented him, by presenting a 
Hat palm from the orchestra pit, from 
singing at all at his second appear¬ 
ance. 

After having listened to Barbi¬ 
rolli’s ravishing account of “Butter¬ 
fly” on this new H.M.V. set one can 
only regret that he has not recorded 
more opera and hope that H.M.V. will 
do their best to remedy this in the 
future. I understand a new Barbirolli 
“Aida” is at present on the stocks. 
The first thing to strike one in this 
new set is Barbirolli’s fresh thinking 
of the score. It doesn’t need long to 
realise that every note has been re¬ 
examined and the whole work re¬ 
thought. The result is a freshness 
of outlook that reminds one irresis¬ 
tibly of Beechams’ famous “La Bo- 
heme” set way back in the early years 
of LP. 

Barbirolli’s control over orchestra 
and singers is complete, but this does 
not mean that you are listening to a 
drill-sergeant’s performance. Chi the 
contrary. While never relaxing discip¬ 
line he (allows both singers and solo 
orchestral instruments enough leeway 
to perform to the full extent of 
their expressive abilities. He is a mar¬ 
vellous accompanist, supporting, 
encouraging, yet insisting that no 
Italian operatic tricks, calculated to 
appeal to the gallery, intrude to destroy 
the composer’s intentions. 

He is admirably served by his voca¬ 
lists among whom I choose Bergonzi 
for special mention in an outstanding 
cast. He uses his silky bel canto tenor 
heroically when necessary, tenderly 
when he listens amused to Butterfly’s 
childish chatter, and ardently in the 
love duet. Panerei’s Sharpless, too, is 
always rewardingly melodious and his 


vocal acting is unimpeded by the fussi¬ 
ness sometimes injected into the role. 
He is a U.S. consul well aware of his 
responsibilities yet helpless to prevent 
the tragedy he has foreseen. His pat¬ 
ernal exasperation in Act 2 is a model 
of how such a scene can be made 
to appear vividly in the mind’s eye 
simply by use of sound. 

Scotto plays Butterfly more as a 
tragic heroine than as a child bride 
betrayed. It is impossible not to com¬ 
pare her performance here with Anna 
Moffo’s in the old RCA set and Vic¬ 
toria de los Angeles’ in the more 
recent H.M.V. Scotto lacks the girlish 
charm of the first and the touching 
innocence of the second. But Scotto’s 
is still a powerfully projected Butter¬ 
fly, with a wide range of emotion in¬ 
stantly available, though this is some¬ 
times achieved at the cost of some 
hardening of her top notes. The 
smaller parts are all admirably play¬ 
ed with a special word of praise for 
di Stasio’s Suzuki. 

The orchestra is always precise and 
emotionally responsive to Barbirolli’s 
every wish and under his inspired 
direction the introduction to Act 3 
acquires almost symphonic stature. The 
sound throughout is faultless. After 
enjoying the whole performance so 
much it seems churlish to mention two 
slight shortcomings, neither of which 
have anything to do with the perform¬ 
ers. With only a little thought the mak¬ 
ers surely might have eliminated two 
very awkward turnovers, one in the 
middle of the love duet, the other in 
Act 2 when Pinkerton’s ship is sighted. 
It is difficult to imagine two more 
irritating interruptions. 

★ ★ ★ 

VERDI—Un Ballo in Maschera. 
Complete Opera. Leontyne Price 
Amelia); Carlo Bergonzi 
(Riccardo); Robert Merrill 
(Renato); Shirley Verrett (Ulrica); 
Reri Grist (Oscar). RCA Italiana 
Opera Orchestra and Chorus con¬ 
ducted by Erich Ldnsdorf. RCA 
Stereo LSC $001/3. 

Carlo Bergonzi is again in tip-top 
form in this excellent performance of 
an opera that is often recorded but 
all too seldom staged. He displays the 
same estimable qualities I found so 
much to enthuse about in his perform¬ 
ance as Pinkerton in the “Butterfly” 
set reviewed above. And to all these 
he adds singing of enchanting delicacy 
in “Di Tu Si Fedele.” He is beyond 
doubt far and away the best Italian 
tenor recording opera today and to 
his admirable control of an alluring 
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voice he adds a talent for vocal drama¬ 
tisation which recalls that of Gobbi 
at his best. (By the way, I am aware 
of the fact that Gobbi is a baritone.) 

The three leading female roles are 
all sung by Negresses which, when 
other fine coloured singers of the 
present generation are remembered, 
exemplifies just to what extent these 
fine American artists are dominating 
the operatic stage—and the concert 
platform—today. Leontyne Price, 
despite an occasional lapse—she is 
developing the mannerism of attacking 
a note from below and sliding up to it 
—offers what I think is the best 
recorded performance to date of 
Amelia. Her range extends from a rich 
mezzo-like quality in the low register 
to full top notes reached without strain 
or loss of quality. By the time she 
reaches the love duet she is singing 
superbly and continues to do so till 
the end of the opera. 

As the witch-like Ulrica, Shirley 
Verrett makes the most of the dark 
sinister tones of her lower register. 
Reri Grist is becomingly young and 
boyish as the page, Oscar, but a little 
light in tone for the role. When I 
Was very young we had at home an 
old 10-inch single-sider of Schumann- 
Heink singing Oscar’s last act little 
aria and this has spoiled me for any 
other performance of it I have heard 
since, so perhaps I am being a little 
severe on Miss Grist. 

I found Robert Merrill pleasing 
both vocally and dramatically, but 
something on my pressing makes his 
voice sound slightly unfocused early 
in the opera, though this dears up 
later. Under Leinsdorf the orchestra 


EKCO -STYLUS 

RADIOGRAM NEEDLES 


Full range — 
DIAMOND or SAPPHIRE 

• A family named Jones had a 
stylus so bad — it ruined their 
records — and they became sad l 

• It chewed out the grooves, till 
they were just "ruts"! 

• Then the neighbours all said — 
WE'LL soon become "nuts"! 

• Jones said to his spouse "What 
CAN we do?" She replied with a 
smile — "I'm telling you 

• "Buy EKCO-STYLUS — They say 
they're supreme!" 

• They DID and NOW — The neigh¬ 
bours don't scream! 

MORAL: Do as the Joneses did — 

Be "Ekeo-wise" — choose EKCO- 
STYLUS ALWAYS. 

Available at all good music houses. 


tnquhhi: 

ERNEST KUENZLI 

PTY. UMITED 

60 HUNTER ST., SYDNEY 
N.S.W. 2000 
PHONE: 28-6991 
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Compatibility: 



the common denominator 


Matching any Sansui component 
with components x, y and z is fine 
if the end result is a compatible 
stereo system. It depends on what 
you accept as compatible. 

As the world's leading audio- 
only specialist, Sansui's idea of 
what is compatible is a lot nar¬ 
rower than that of even the most 
ardent stereo enthusiast. It has to 
be. "Close and approximate" have 
no place in the Sansui vocabulary; 
precision electronic measuring in¬ 
struments require exactness. Re¬ 
laxing on a distortion figure for 
one component could get by the 


human ear, but never a severe 
testing in an anechoic chamber. 
Being a complete builder of stereo 
equipment has its reponsibilities, 
one of which is maintaining com¬ 
ponent compatibility— in the nar¬ 
rowest sense of the word. 

You'll find a common heritage 
of precision engineering and fabri¬ 
cation in every tuner, amplifier, 
speaker system, turntable and ste¬ 
reo headphone set that carries the 
Sansui name. 

Use matching Sansui compo¬ 
nents in a stereo system and you'll 
find compatibility is always the 
common denominator. 



Model 3000A Solid state AM/FM 
Multiplex Stereo Tuner Amplifier. 


130 watts. Power bandwidth: 20 
to 40,000 Hz. Distortion factor: less 
than 0.8%. 

Model SP-200 Powerful 3-way, 
5-speaker system capable of hand¬ 
ling a full 40 watts. Frequency re¬ 
sponse: 35 to 20,000 Hz. Also avail¬ 
able: Sansui SP speakers 50 (25 
watts), 100 (25 watts) and 300 (50 
watts). 

Model SR-4040 Two-speed man¬ 
ual turntable. Completely com¬ 
patible direct belt-drive type. Wow 
and flutter: less than 0.08%. S/N 
ratio: better than 46 dB. Speeds: 
33 K and 45 r.p.m. 


Sansuh 



x 

SANSUI ELECTRIC COMPANY LIMITED 14-1 2-chome, Izumi, Suginami-ku, Tokyo, Japan 
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plays admirably throughout and the 
many delightful concerted numbers 
are always delivered under optimum 
ensemble conditions. The sound is first 
rate—except for the distortion I men¬ 
tioned in connection with Merrill. Ail 
in all, and with all minor short¬ 
comings considered, I think this is the 
best recording of “Un Ballo” to date. 

★ ★ * 

MAHLER—Symphony No. 9. New 
Philharmonia Orchestra conducted 
by Otto Klemperer. Columbia 
Stereo SAX5281/2. 

MAHLER—Symphony No. 9. Berlin 
Philharmonic Orchestra conducted 
by Sir John Barbirolli. World 
Record Clubs Stereo S/T 4300/1. 
You may find one factor of over¬ 
riding importance in making a choice 
between these two excellent recordings. 
It is that of price, for the Klemperer 
will cost you $11.50, the Barbirolli 
less than half that sum, $5.65. The 
Klemperer is on four sides, the Bar¬ 
birolli on three. Both sets have their 
good points, neither has bad ones of 
any importance. If your primary con¬ 
cern is in the engineering you cannot 
go past the Klemperer, which is in 
every way admirable. However, I must 
stress that the sound on the Barbirolli 
is good, too, if not quite up to 
Columbia's standard, plus the fact that 
this long symphony had been got on 
to three 12-inch sides. 

Interpretatively there is a wide 
margin for difference of opinion. Klem¬ 
perer’s performance has all the monu¬ 
mental proportions one has come to 
associate with his readings. One might 
perhaps best describe his version as 
ennobling. Despite its characteristic 
austerity his fourth movement is cer¬ 
tainly the finest I have ever heard, a 
majestic expression of dignified pessi¬ 
mism. Barbirolli's playing of the same 
movement is a good deal less austere, 
his tempos more flexible especially in 
Mahlerian rubatos, his selection of 
details for never exaggerated emphasis 
more personally phrased. Which you 
will prefer will depend entirely on your 
temperament. Both are valid, logical 
and magisterial. 

While, after several playings, I came 
to prefer Klemperer’s first movement— 
by only a small margin, I must confess 
—I would rather have Barbirolli’s two 
inside movements. I can think of no 
better way of expressing my opinion 
of the respective merits of the two 
performances than with the words I 
used in reviewing them in the Sydney 
“Sun.” “If you like the Mahler who 
plunges from ecstatic heights into an 
abyss of despair, the Mahler of tart 
irony and savage sarcasm* of sighs 
of self-pity and cackles of ill-naftured 
arrogance, Barbirolli should please you 
no matter at what price his perform¬ 
ance is issued. If you’re seeking an 
exalted Mahler whose tortured yearn¬ 
ings are transfigured into sublime 
aspirations then you should have the 
Klemperer. If you don’t care that much 
one way or the other, the World 
Record set is an outstanding bargain.” 

★ ★ ★ 

BLOCH. — Concerto for Violin and 
Orchestra. Yehudi Menuhin and 
the Philharmonic Orchestra con¬ 
ducted by Paul Kletzkl. World 
Record Club, stereo. S/T4253. 

This is another disc of outstanding 
value at a club price. I have admired 
this superb concerto ever since I heard 


the first recording of it ever made, by 
Szigeti, way back in the middle 1930s. 
Like Szigeti, both Menuhin and Klet- 
zki know just how to bring out vividly 
the Old Testament quality o»f Bloch’s 
intensely nationalistic Jewish music. 
Whenever I hear this concerto I am 
irresistibly reminded of Rouault’s 
paintings with their dark crimsons and 
blacks dominating the canvas. 

Menuhin’s playing of the solo part 
is impeccable and he uses a free style 
that often recalls the “lamentatione” 
atmosphere of Jewish liturgical cantil- 
lation. Against this Kletzki balances 
to perfection the orchestral contribu¬ 
tions, fanning them into incandescence 
during the passages the orchestra has 
on its own. By the way, though this 
is a club release it is by no means 
long in the tooth. The recording was 
made as recently as 1964 and the 
sound is great. Altogether a most at¬ 
tractive buy at any price, and even 
more so at the World Record Club’s. 

★ ★ ★ 

HAYDN. — Symphonies No. 48 In 
C Major (Maria Theresia), No. 
44 In E Minor (Trauer), and No. 
26 In D Minor (Lamentatione). 
Bath Festival Orchestra conducted 
by Yehudi Menuhin. HMV 
Stereo. OASD2297. 

Haydn seems to be coming back 
timidly inlto fashion again both on 
records and in the concert hall—and 
the opera house, too, for that matter— 
but compared to Mozart the extent of 
his performances are almost negligible. 
Along with the Goberman-Odvs« 
sey disc of the first three symphonies 
I recommended a few months ago I 
can now champion with equhl enthusi¬ 
asm this disc of Menuhin. The sym¬ 
phonies are brimful of typical Haydn- 
esque ingenuities and fragrant in 
melody. The symphonies are early ones 
but don’t suffer on that account, 
especially as they are offered here 
with delicious precision, faultless style, 


and the whole delivered with the in¬ 
timate nuancing that can be enjoyed 
only from the best chamber music 
performances. 

★ ★ ★ 

LISZT. — Les Preludes (Symphonic 
Poem No. 3). 

WAGNER.—-Preludes to Lohengrin 
(Acts 1 and 3); Parsifal; Die Mels- 
tersinger. Vienna Philharmonic 
Orchestra conducted by Zubin 
Mehta. Decca Stereo 6298. 

The best performance by the ebul¬ 
lient young conductor on this disc is 
awarded to the Third Act Lohengrin 
Prelude. It is delivered with fine pan¬ 
ache. The trombone tune is really 
something to listen to with its crisp 
attack and brilliant crackling tone. I 
felt that Mehta didn’t get all the spiri¬ 
tual quality necessary to prepare an 
audience for what follows the Prelude 
to Act 1 of the same opera. And per¬ 
haps because my pressing is a swinger 
the first high chords, and the last ones, 
too, seem slightly out of tune. 

“The Meistersinger” Overture is as 
solidly and brilliantly bourgeois as a 
great Flemish painting and its inclusion 
reminds me that a good stereo record¬ 
ing of the complete work must by now 
be long overdue. The sound is excel¬ 
lent, though still not sensitive enough 
to make the harp notes audible in the 
Meistersingers’ March. For that matter 
they cannot be heard against the trom¬ 
bones in an opera house or concert hall 
either. Their inclusion reminds me of 
the advice I once heard a Sydney oboe 
teacher give to a pupil. “Never mind 
what the conductor says. When you 
hear the trombones start, you stop.” 

The same lack of mysticism that 
mars the first act prelude to “Lohen¬ 
grin” can also be detected in the 
“Parsifal” Prelude; in fact the first 
great viola theme is much too earthy 
altogether. Liszt’s “Les Preludes” 
doesn’t rightly belong in this company 
since it is a symphonic poem and not 


Barenboim plays Mozart 
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FANTASIA AND SONATA IN C MINOR. SONATA IN A MINOR. 

(Mozart). Daniel Barenboim, piano. Calendar Classics stereo SC66- 

9402. 

Performance: Intense and dramatic. 

Interest: Piano classics. 

Quality: Very good. 

Stereo: Barely there. 

Mozart’s C minor Fantasia and Sonata is generally considered to 
be his greatest work for solo piano, foreshadowing the mighty works 
of Beethoven in this field. Mozart wrote the Sonata in October, 1784, 
but was conscious of a sense of disproportion in the work, by reason 
of what Alfred Einstein called “the explosive compression and brevity” 
of the two outer movements, Hanking the long and tranquil adagio. The 
wonderful Fantasia, with its frequent changes of mood was added in May, 
1785, its purpose being to introduce the listener to the conflicting feelings 
of tragedy and tranquility to be found in the sonata and to provide the 
necessary balance. 

For a young man Barenboim brings wonderful poetic insight into his 
interpretation. His tempos in the Fantasia tare on the slow side and even 
in the fast movements he does not seem to be in much of a hurry, 
but Mozart was known to have disliked fast tempos, and the work does 
not seem at all long drawn out. Barenboim builds up an impressive 
structure as he progresses from section to section of the Fantasia, 
and creates an almost unbearable tension in the sonata, with the final 
chords leaving the conflict unresolved and the listener staring into the 
abyss. 

After this soul-stirring performance, the A minor sonata seems 
something of an anticlimax, great work though it is, and I feel there 
might have been some point in beginning the recital with this work. 
Moreover, Barenboim seems to make less of the elements of drama in 
the smaller work. Taken as a whole, this is a wonderful performance, 
and not to be missed at the Calendar price. (H.A.T.) 


ELECTRONICS Australia , April , 7968 


Til 




WHAT SERVICE DO WE OFFER YOU? 

The opportunity to select your components under the perfect 
acoustic and comfortably informal conditions of our demon¬ 
stration lounge. 

WHAT GUARANTEE DO WE PROVIDE? 

Satisfaction in your choice of system. Every component 
carries a six-month guarantee on parts and service. 


WHAT DO WE STOCK? 

All noteworthy equipment available today — including 
loudspeaker cabinets and accessories. For example: 


Amplifiers — 

Telefunken 

Trio 

Sony 

Monarch 

Leak 

Fisher 

Players — 

Dual 

Elac 

Garrard 


Speakers — 

Wharfedale 

Goodmans 

Empire 

Leak 

Kef 


Cartridges — 

ADC 

Empire 

Deram 


-ITEMS OF SPECIAL INTEREST- 

*J.H. SYNCHRONOUS TURNTABLE — this revolutionary turntable must be 
examined by everyone wanting exceptional performance at a modest 
price. 


^EMPIRE CARTRIDGES — the only cartridge that sells in Australia for 
the same price as in the U.S. 

^TELEFUNKEN LOUDSPEAKER BOXES — hear the remarkable performance 
of compact, teak-finished Telefunken bookshelf enclosures. 


*0RI0N SPEAKERS — a high performance co-axial loudspeaker at very 
low cost, and available housed if required. 


*STERE0 HEADPHONES — headphones comfortable to wear over long 
periods, with extended frequency response, for $14. 


W. C. WEDDERSPOON PTY. LTD. 

4th Floor, Shorter House, 193 Clarence Street 
(Between King and Market Streets), Sydney. 29-6681. 


a prelude. But this old-timer, which 
wears as anything but well nowadays, 
receives treatment that comes as close 
to being exhilarating as any I can 
imagine. 

★ ★ ★ 

STRAVINSKY — Le Baiser de la Fee. 
Complete Ballet. Orchestra of the 
Swiss Romande conducted by Er¬ 
nest Ansermet. World Record Club 
Stereo S/T4291. 

Ansermet had a long start on Stra¬ 
vinsky when it came to conducting the 
latter’s works. But during the last 20 
years or so Stravinsky h&s caught up 
with, if not outdistanced, his rival. 
This WRC disc is good value at its 
club price but personally I would 
spring the extra $3 to acquire the Stra¬ 
vinsky version with Stravinsky conduct¬ 
ing on a CBS. Stravinsky makes his 
rhythmic points more crisply than An¬ 
sermet and maintains steadier tempos. 
Moreover, somewhat surprisingly, he 
sounds a good deal warmer in the 
typically Tchaikowskian passages on 
which the work is largely built. 

The WRC issue carries among its 
sleeve notes indications of the original 
sources of Tchaikowsky’s material that 
Stravinsky used in this ballet. And the 
story of the ballet is recounted in a 
manner that leaves a listener, unfam¬ 
iliar with the work, in no doubt as to 
what is happening on the stage. At 'its 
price a good buy. 

★ ★ ★ 

BRAHMS — Complete Piano Works 
(Vol. 8). Sonata in F Minor, Op. 
5. Scherzo in E Flat Minor, Op. 4. 
Julius Katchen. Decca Stereo 
SXLA6228. 

This is the last of Katchen’s monu¬ 
mental integral recording of Brahms’ 
piano works and is no less impressive 
than its predecessors in the series. 
Technically it extends even Katchen to 
his limit though there is not a problem 
that he does not successfully solve. A 
significant feature of the whole series 
has been the manner in which Katchen 
has changed his style for the different 
periods of Brahms’ pianoforte compo¬ 
sitions. He has shown throughout an 
unfailing instinct — or perhaps know¬ 
ledge is the better word — of essential 
differences in style as the composer 
grew older. And Katchen never fails to 
make his dazzling technique the ser¬ 
vant and not the master of the music 
he is producing. 

★ ★ ★ 

MOZART — Solemn Vespers for a 
Confessor. Rothraud Hansmann 
(soprano); Annie Bartelloni (con¬ 
tralto); Michel Senescal (tenor); 
Roger Soyer (bass): The Philippe 
Caillard Chorale and the Wiener 
Barockensemble conducted by 
Theodore Guschlhauer. World 
Record Club Stereo S/T4247. 

This entrancing disc originated on 
the French Erato catalogue and offers 
music that, for the most part, only 
Mozart scholars are likely to know. I 
found it all quite ravishing. The soloists 
are impressive both in style and quality. 
The Chorale is well drilled and re¬ 
sponsive without (any hint of regimen¬ 
tation. Only for a very few moments 
during complex passages in a Magni¬ 
ficat does the ensemble sound slightly 
inadequate. Otherwise, if your taste is 
like mine, you will enjoy delicious 
music seraphic ally performed. Q 
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DOCUMENTARY RECORDS 


Reviewed by 


THE LIVING SHAKESPEARE: 
HAMLET. Directed by Sir 
Michael Redgrave. A Special 
Edition issued by World Record 
Club. Stereo LP-LS/1. 

Originally on offer to members of 
the World Record Club some years 
ago, the 24 LPs that make up “The 
Living Shakespeare” series are being 
reoffered on what seems to me a very 
generous basis, i.e., one free record 
for every two you purchase — plus, 
“The Complete Works of Shakespeare” 
in a volume of over 1,000 pages. None 
of these attractive propositions, how¬ 
ever, would be of much use if the 
records contained second rate perform¬ 
ances of Shakespeare’s plays. But this 
performance is far from that, being 
a very carefully cut and edited version 
of a complete recording of the play. 

No less than three people colla¬ 
borated in adapting the script, Michael 
Benthall, Fiona Bentley and Morys 
Aberdare. I would compare this 
“Hamlet” with a well-judged selection 
such as we get in some of the excellent 
LPs of highlights from a particular 
opera. If a complete “Hamlet” is what 
you seek, then this won’t do; the 
famous “Gravediggers” scene is omitted 
entirely and Rosencrantz and Guilden- 
stern are not to be found. Only a 
small part of Act II is included, but 
one cannot help butt admire how effec¬ 
tively it is used as a bridge to Act III. 

In a very intelligent cover note, 
Bernard Grebanier, author of “The 
Heart of Hamlet,” says: “Within the 
time limit set for these recordings it 
becomes necessary to omit much, and 
it will be wise therefore to read the 
entire text of the play.” Masking use 
of the fat volume supplied with the 
record, I found it very easy to become 
immersed in doing just this. 

The editing of the play for the single 
disc carries the approval of the play’s 
director, Sir Michael Redgrave. Red¬ 
grave’s own performance as Hamlet 
is delicately attuned to the “sound” 
medium and he is strongly supported 
by a very experienced company of 
Shakespearean players. 

This shortened version of “Hamlet” 
works very well as a listening experi¬ 
ence and certainly gains from being 
recorded in stereo. The sound of 
sword play in the duel scene between 
Hamlet and Laertes moves back and 
forth between the two speakers most 
impressively. The musique concrete and 
sound patterns composed by Desmond 
Leslie help in bridging from one scene 
to another and aid materially the 
brooding atmosphere of impending 
tragedy. 

Presentation of 'this album is very 
good with a 1798 engraving of “Queen, 
Hamlet and Ghost” reproduced on the 
cover, plus a beautifully set-up match¬ 
ing libretto which provides the full 
spoken text as heard on the record. 


Glen Menzies 


Summing up, this is a welcome reissue 
of “The Living Shakespeare” series 
which will have the effect of encour¬ 
aging many to look again at the full 
text of these great plays. 

* ¥ * 

THE POET SPEAKS: John Betjeman. 

Robert Graves. Stephen Spender. 

Kathleen Raine. W. H. Auden. 

Basil Bunting. William Empson. 

Patric Dickinson. R. S. Thomas. 

Hilary Corke. Edited by Peter 

Orr. Argo Mono RG 517. 

This is a further recording in the 
Argo series where the poets read a 
few chosen poems of their own, and 
in some cases comment about their 
literary aims. With a total of 10 poets 
present, we naturally get a wide 
variety of poetical expression, and like¬ 
wise considerable variation in the 
readings. 

John Betjeman, as always, is very 
easy to listen to with his warmth and 
humanity. Three of the four poems 
Mr Betjeman reads are characteristic 
of his style, but the one called “Late 
Flowering Lust” has an almost Hogar- 
thian flavour with its terrible picture 
of the last phases of human decrepi¬ 
tude. 

Another immediately attractive per¬ 
formance is that of Patric Dickinson, 
who was the B.B.C.’s Poetry Editor 
from 1945-1948. His remarks about the 
reading of poetry aloud are apt and 
obviously based on considerable experi¬ 
ence as a broadcaster. In a manner 
not unlike that of Cecil Day Lewis, 
Patric Dickinson reads naturally, 
conveying sincere emotion and 
involvement without any overstress. 
His “Lincoln Cathedral” is remarkable 
for its feeling for the timelessness and 
ecclesiastical atmosphere of this noble 
building. 

In contrast to Mr Dickinson, one 
of England’s finest women poets, Kath¬ 
leen Raine, is interesting as a speaker, 
but fails to come across as a reader, 
employing far too much stress and 
thereby sounding very mannered. The 
important and influential poet, William 
Empson, speaks about himself as a 
modern metaphysical poet and the two 
poems “Legal Fiction” and “To An 
Old Lady” % improve with repeated 
listening. Stephen Spender, a promin¬ 
ent 30s poet, makes some intriguing 
remarks about the literary life he has 
led and reads three of his poems, 
“Earth Treading Stars,” “Seascape,” 
and “To My Daughter,” which are very 
representative of his best work. 

I have always found Mr Spender’s 
famous contemporary, W. H. Auden, 
an uncomfortable reader to listen to 
with that strange accent which fails 
to convince either as tan American or 
an English voice, but the series would 
have been incomplete without some 


Auden poems being included. Evidently 
not all of the poets could be persuaded 
to make personal comments about their 
work; a pity, but there is nevertheless 
much to enjoy here, and there is a 
nice balance between the well known 
and some of the lesser known poets 
at work in England today. 

★ ★ ★ 

“SOUVENIR OF AUSTRALIA”: A 
Miscellany of Sounds, Words and 
Music. Compiled and Narrated by 
John Clements. HMV mono 
OELP 9387. 

This is a somewhat old-fashioned 
compilation based on the three K’s 
image, “Kangaroos,” “Koalas” and 
“Kookaburras” — indeed, it begins 
appropriately with the sound of a 
kookaburra’s laughter. The musical 
material on Side 1 is predictable and 
sometimes trite, ranging from Lionel 
Long’s “Botany Bay” to Peter Dawson’s 
“Waltzing Matilda;” from Slim Dusty’s 
“A Pub With No Beer” to Gladys 
Moncrieff singing “Love Will Find A 
Way.” Joan Sutherland sings an excerpt 
from “Don Giovanni” and Rolf Harris 
makes the scene with the inevitable 
“Tie Me Kangaroo Down Sport.” And, 
of course, The Seekers. 

The legend of Ned Kelly is recalled 
with Peter O’Shaughnessy recreating 
the courtroom scene between Kelly and 
Judge Barry, but even this disappoints. 
O’Shaughnessy sounds stagey and is 
unable to make much of Judge Barry’s 
dull speech. Mr Clements in his narra¬ 
tion uses phrases like, “we are a nation 
of songsters,” and describes Miss 
Sutherland as “the brightest jewel in 
our choral crown.” 

Side 2 is a little better and begins 
with the late Bill Harney, who wias 
undoubtedly one of our greatest natural 
raconteurs, in a fascinating and all 
too brief appearance describing the 
Aborigines’ idiomatic and sometimes 
poetical use of English. John Clements 
himself comes across much better here 
as the storyteller in a tale from “The 
Dreamtime.” 

The “Rain Dance” from John Antill’s 
“Corroboree” is appropriate here, but 
it is a pity a dubbing from a loTi 
78 r.p.m. disc had to be used when 
the more modern hi-fi recording of 
“Corroboree” would have done John 
Anthill’s composition more justice. 
Without doubt the dreariest part of 
the whole album is the playing by 
some unnamed orchestra of “Canberra 
—from Seven Cities Suite” by Bruce 
Finlay. One would expect that this 
beautiful city would have inspired 
something better than this cliche-ridden 
piece of light music. A significant 
group of young composers has emerged 
during recent years including Meale, 
Butterley and Sculthorpe, and an ex¬ 
tract from a composition by any of the 
three would have been more in keep¬ 
ing with the spirit of the sixties. 

There is plenty of room for an 
“Australia Today” type of album, and 
equally there are plenty of people who 
would enjoy a compilation featuring 
some of our greatest entertainers and 
singers of the past. The cover note 
says, “This record ranges wide,” but 
with few exceptions it remains narrow 
and parochial, seemingly unaware of 
the rapid changes that have taken place 
in the past few years. Q 


ELECTRONICS Australia, April, 7968 


113 




K AMPLIFIERS — PREAMPLIFIERS — TUNERS — CONTROL UNITS — K 

| GUITAR UNITS — INSTRUMENTS — INVERTERS — CONVERTERS — | 

T RECEIVERS — TRANSMITTERS — REGULATED POWER SUPPLY — J 

S TRANSISTOR & VALVE TYPES. S 



1966 3in C.R.O. (MAY) 

n* 

t 1 § 


rRANSISTOR AUDIO OSCILLATOR 
1965 (Sept.) _ 


t 'tt 

0 ** 


(inc. sq wave). 


□ 


•% 

•% *2 


REGULATED POWER SUPPLY 
1966 (June) 



SENIOR TACHO and DWELL 
TESTER. 1964 (October) 


1966 V.T.V.M. (Feb.) 



TRANSISTOR M./VOLT METER 
1965 (January) 



POPULAR KITS - TOP QUALITY - LOWEST PRICES 


PLAYMASTER UNIT 4 
STEREO AMPLIFIER 

R.T.V. and H. March 1962 
FULL KIT: 



PLAYMASTER 111 
WIDEBAND TUNER, 
(October, 1965) 



PLAYMASTER 110 
TAPE AMPLIFIER 

ELECTRONICS (Aust ), 
March-April, 1965 



m • m m 
• • * * 


PLAYMASTER 112 

December, 1965 

| .LAVMA.T,« MTl.to ^ 

**••«() 

; • • « 

I . r 


PLAYMASTER 106 
STEREO AMPLIFIER with 
IN-BUILT TUNER, 



PLAYMASTER 113 

March, 1966 



PLAYMASTER 116-40 watt (ELECTRONICS Australia, June 1967) 
COMPLETE KIT FOR AMPLIFIER - - - Only $88.80 

PLAYMASTER 177-60 watt 

COMPLETE KIT FOR AMPLIFIER - - - Only $98.45 


ELECTRONIC DEVELOPMENTS PTY. LTD. 


Phones 63-3596 
63-5973 


232 FLINDERS LANE 
MELBOURNE .... VICTORIA 


Phones 63-3596 
63-5973 
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Public Address Units — Geiger Counters — Metal Locators — Decade 
Boxes — Mixers — Battery Chargers — Oscillators — Bridges — Parts 
Supplied for Projects in Electronics (Aust.), Wireless World, Practical 
Wireless, Electronics World, Electronics Illustrated, Practical Elec* 
tronics, etc. 
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60 WATT—SOLID STATE GUITAR AMPLIFIER (All Transistor) 

KIT SPECIFICATIONS: 60 watts—RMS. Input (S) sensitivities. 3mv ± lQmv-f lOmv + 250mv 

Freq. Res. - 20HZ — 25KHZ — ± ldb. + 350mv. 

Total Harm, Dist = Less than 0.8% at rated output. Write (or further details 

ALSO AVAILABLE AS A STEREO OR TWIN COMBINATION 
GIVING 120 WATTS R.M.S. OUTPUT 


3-BAND DOUBLE CHANGE 
RECEIVER, 

MAY, 1966. 




5-BAND DSB TX, 
NOV., 1965 



4-CHANNEL AUDIO-MIXER, 
FEB., 1966-1967. 


INSTRUMENTS. 

1 Sin Wide Rente C.R.O. 

2 • 3ln F/C C.R.O. 

3 Sin C.R.O. (1966). 

4 C.R.O. Electronic Sw. 

5 C.R.O. Wide Band Preamp. 

6 Standard Audio C.R.O. 

7 Project Multimeter 20K/V. 

8 Meterlesa Voltmeter. 

_ 9 Millivoltmeter (A.C.). 

110 Trans Millivoltmeter (A.C.). 

111 Nolse-Dljtoition^MllItvolt* 
meter. 

112 VTVM. 

113 1966 — VTVM. 

114 Electronic Metronome. 

113 • 1962 Audio GEN. 

116 6-Band OSC. RF and AF. 

117 Trana Service OSC. 

118 STD. Audio OSC. 

119 Trans Audio OSC. 

120 D/R A/F Meter. 

121 Simple Signal Injector. 

122 Trans Signal Tracer. 

123 Trans Wave Meter. 

124 G.D.O. Adaptor. 

125 Wide Range G.D.O. 

126 1966 Basic Test OSC. 

■ 27 Square Wave GEN. 

128 XTAL Locked STD. 

129 Electronic Tuning STD. 

130 Pattern GEN. 

131 Trans Pattern GEN. 

132 5.5 and 36 MHZ Sweep GEN. 

133 Sweep and Marked GEN. 

134 Silicon Diode Sweep GEN. 

135 Silicon Diode Noise GEN. 

136 • R.C. Bridge. 

137 1966 R.C. Bridge. 

138 Geiger Counter. 

139 Direct Reading Impedance 
Meter. 

■ 40 Simple Proximity Relay Alarm. 

141 Electronic Anemometer. 

142 • Light Beam Relay Alarm. 

143 Electronic Stethoscope. 

144 • Valve and Transistor 
1 Teater. 

115 Resonance Meter. 

116 Moisture Alarm. 

117 Trans Alarm. 

148 Flasher Unit. 

148a 1968 RF. Osc. 1968 


49 Photo Timer. 

50 Pipe and Wiring Locater. 

51 S.W.R. Indicator. 

52 Electronic Pistol Range. 
BATTERY CHARGERS. 

53 Universal Battery Charger. 

54 Battery Charger—1 AMP. 
REGULATED POWER SUPPLIES. 

55 Trans REO. 9v P/Sup. 

56 Trans Fully Protected. 

57 1966 H.T. REO. P/Sup. 
VOLTAGE/CURRENT CONTROL 
UNITS. 

58 Model Train Control Unit. 

59 Vari-Watt Power Controller. 

60 Vari-Tach Motor Speed Control. 

61 2KW—Automatic Light Dimmer. 

62 4KW—Automatic Light Dimmer. 
TACHOMETER. 

63 6 or 12 Volt Kit. 

64 • 6 or 12 Volt Mullard. 

65 6 or 12 Volt Tach and Dwell 
Angle. 

66 Tach and Dwell Angle Unit for 
Service Stations. 

TRANSISTOR IGNITION. 

67 6 or 12 Volt (RO-FO). 

68 6 or 12 Volt Ign. <TX type). 

69 Automotive V/Meter. 

DC-DC CONVERTER. 

70 DC-DC 60 W. 

71 DC-DC 40 W. 12V IN. 

72 DC-DC 70 W. 12V IN. 

73 DC-DC 100 W. 12V IN. 

74 DC-DC 140 W. 24V IN. 

75 DC-DC 225 W. 24V IN. 

HIGH FIDELITY AMPLIFIERS. 
MONO UNITS. 

76 HI-FI 3. 

77 Mullard 3-3. 

78 Mullard 5-10. 

79 Mullard 5-20. 

80 Transistor 20w. 

STEREO UNITS. 

81 Mullard 3-3. 

82 Mullard 5-5 (Trans.). 

83 Mullard 10-10 (Trans.). 

84 Mullard 10-10. 

85 Wireless World 20-20. 

86 Playmaster Unit 3. 


87 Playamster Unit 9. 

88 Playmaster Twin 10. 

89 Playmaster 101. 

90 Playmaster M>5 (Trans.). 

91 Playmaster 113 (Trans.). 

91A Playmaster 115 (Trans.). 

91B Playmaster 118. 

91C Playmaster 119 Tape Unit. 
P.A. and GUITAR. 

AMPLIFIERS. 

92 10 Watt Stand, or Guitar. 

93 25 Watt Standard. 

94 35 Watt Standard. 

93 100 Watt P.A. 

96 25 Watt Guitar. 

97 35 Watt Guitar. 

98 50 Watt Guitar. 

99 20 Watt Golden Series. 

100 Playmaster 102 Guitar. 

101 Playmaster 103 Guitar. 

101A Playmaster 116 Guitar, 40w. 
101B Playmaster 117 Guitar, 60w. 
CONTROL UNITS AND 
PREAMPS. 

102 Playmaster No. 9. 

103 Playmaster No. 10. 

104 Playmaster No. 104. 

105 Playmaster No. 111. 

106 Playmaster No. 112. 

107 Philips M’Watt Unit. 

108 Mullard 2V. Unit. 

109 Mullard 3V. Unit. 

110 Mullard Preamp and W/B 
Tuner. 

111 Transistor Mono Preamp. 

112 Transistor Stereo Preamp. 

113 Sil/Trans. Mono Preamp. 

114 F.E.T./Trans. Mono Preamp. 

115 F.E.T./Trans. Stereo and Pre¬ 
amp. 

116 DYN MIC. PREAMP. 

117 4-CHAN. Audio Mixer. 

117A P/M 115 preamp. 

117B P/M 120 

TUNERS. 

118 P'master Unit Style. 

119 P'master 114. 

120 Mullard Wide Band Tuner and 
Preamp. 

121 Philips M'watt Hl-Quallty 
Tuner. 

121A P/M 114 Tuner. 

121B 


122 Fremodyne 4—1967. 

123 Communications RX. 

124 1967 All Wave 3-4-5-6-7. 

125 All Wave Transistor 2. 

126 All Wave Transistor 3. 

127 3-Band IVChang* S/Het. 

128 1968 Interceptor 5. 

129 ALL T sistor Car Radio. 

130 Transports 7 (RF). 

131 Little General 1961. 

132 3 Band 8 Transistor. 

133 3-Band 3- (AO. 

134 Interstate 5 (AO. 

135 All Wave TtUtor 3. 
TRANSMITTERS. 

136 144 MHZ Linear Final 
<50w). 

137 144 MHZ TX (20m). 

138 144 MHZ TX (75w). 

139 144 MHZ TX (18w). 

140 144 MHZ S.S.B. TX. 

141 3-Band AM. TX. 

142 Basic 3-Band TX. 

143 5-Band DBS TX. 

144 S.S.B. T. 

144A 250w SSB Linger Amp. 

V.F.O. UNITS. 

145 Remote V.F.O. 

146 769 HP and VHF. 

147 All Transistor. 

MODULATORS. 

148 Modulator 50w. 

149 MOD-PA and P/Supply 
Unit. 

CONVERTERS—RECEIVER. 

150 Short Wave Unit. 

151 2-Band S/Wave Unit. 

152 3-Band S/Wave Unit. 

153 Basic S/ Wave Unit. 

MISCELLANEOUS. 

154 P/M 119 Tape Adaptor. 

155 Tape-actuated Relay. 

156 Guitar Fuzz Box. 

157 Sound Projector Preamp. 

158 Stereo P.A. Amp. 

159 Vox Tape Recorder. 

(60 Direct Reading A.F. Meter. 

161 Square Wave Generator. 

162 P/M 110 Tape Amplifier. 

163 Transistor Tape Preamp. 


ELECTRONIC DEVELOPMENTS PTY. LTD. 


Phone* 63-3596 
63-5973 


232 FLINDERS LANE 
MELBOURNE .... VICTORIA 


Phones 63-3596 
63-5973 
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AUDIO QUIK-QUIZ 


You have only 3 minutes! 


1. Which is the heaviest stereo recorder available under $2,500? 

2. Which is the ugliest? 

3. Which takes IOV 2 " professional tape spools? 

4. Which recorder is used for actual broadcasting? 

5. Who introduced stereo to Australia? 

6. Who can give you unbiased technical advice on all equipment? 

7. Who offers the LOWEST PRICES and the BEST SERVICE? 



The answer to the first four questions is . . . THE REVOX G36. 
The answer to the last three is . . . ENCEL ELECTRONICS ! 


And right now is an excellent time to .buy your new 
Swiss made REVOX G36 from Encel Stereo Centres in 
Melbourne and Sydney. The mighty REVOX G36 is a two 
speed, three motor, semi-professional high fidelity stereo 
tape recorder featuring separate recording, erase and 
playback heads. 

All forms of duoplay or multiplay without accessories or 
bridging cables are possible; remote control and/or 
pre-selected operating modes can be selected by push¬ 
buttons. 

Each channel has a separate VU-meter to control record¬ 
ing level and cathode follower outputs provide for 
amplifier, headphones or the pulse coder of an automatic 
slide projector. A 6 watt monitor amplifier can be 
switched to each channel or used with external high 
quality speaker systems. 

The capstan is driven by a hysteresis-synchronous motor 
with pole-switching to provide the two speeds, IV ,2 and 
3% ips. Fast rewind takes only 80 seconds for 2,400 
feet of tape. 


SPECIFICATIONS: 

Tape speeds: 7V2 and 3 3 /4 ips. 

Wow and Flutter: ±0.1% peak reading weighted. 
Frequency response: 40-18,000 Hz. at 7V2 ips. 

40-12,000 Hz. at 3% ips. 
(Both figures +2, —3 dB.) 
Inputs (each channel): Microphone 3 mV. 

Radio 50 mV. 

Diode: 3-50 mV. 

Signal to noise: 2 track recorder = 55 dB. 

4 track recorder = 52 dB. 

Weight: 45 lbs. 

Size: 19" x 13V2" x 12" 

IMPORTANT: Models in 2 and 4 track configurations 
are available ex-stock. 

Ask for an Encel trade-in valuation now . . . your 
great step forward to the classical REVOX G35 can 
cost less than you thought possible. Accept the chal¬ 
lenge . . . prove the point by calling at your nearest 
Encel Stereo Centre today! 



Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. Tel. 42 3762. 

Sydney Store: Ground Floor, 2SM Building. 

257 Clarence Street, Sydney, N.S.W. 2000. Tel. 29 4563, 29 4564. 
Australia’s Greatest Hi-Fi Centre ‘Wholesalers ‘Trade-ins accepted 
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VARIETY FARE 


Reviews by: Neville Williams 
T. Forbes Cameron 


Smrttomtl i^roriia 


Harry Tyrer 
Graeme Bell 


is much the better for it. In fac-t, I 
would say that this is one of his best 
albums to date. 

Some new, some old, the titles in¬ 
clude: My Lord Is Near Me All The 
Time—God Of Our Fathers—So Near 
To God—A Beautiful Life—Over The 
Sunset Mountains—Tell Me The Old, 
Old Story—Perfect Love—I Found 
What I Wanted—Shepherd Of Love— 
Soldiers Of Christ—My Jesus, I Love 
Thee—Take My Hand. 

I doubt that you'll hear Bev Slhea 
to better advantage than in this one. 
(W.N.W.). 


MAHALIA JACKSON IN CON¬ 
CERT. Easter Sunday, 1967. 
Stereo, CBS, SBP-233434. 

Interest: Gospel concert, Negro 
style. 

Performance: Very good. 

Quality: Excellent. 

Stereo: Normal. 

In reviewing “Mahalia Jackson’s 
Greatest Hits” in November last, I 
referred to the tremendous devotion, 
fervour and ability which have carried 
her from the cotton fields to a pre¬ 
eminent position as perhaps the most 
notable of all America’s Gospel singers. 
It was in concerts such as this that her 
reputation has been established. 

Recorded in the Philharmonic Hall 
at the Lincoln Centre in New York, 
its main theme is appropriate to the 
Easter season: 

In My Home Over There—He Will 
Remember Me—He Was Alone—Out 
Of The Depths—Thy Will Be Done— 
Were You There—Holding Mv 
Saviour’s Hand—Calvary—There Is A 
Balm In Gilead—Come On, Children, 
Let’s Sing—An Evening Prayer. 

My remark, made of the previous 
album, applies also to this one: If you 
can share something of Mahalia’s Jack- 
son’s style and emotion, you will find 
this recording both stimulating and 
moving. (W.N.W.) 


CLIFF BARROWS Directs the Victor 
Voices in Billy Graham Crusade 
Favourites. Choral arrangements 
by Nathan Scott Stereo. RCA 
LSP-3486. Also in mono LPM- 
3486. 

Interest: Crusade souvenirs. 

Performance: Very good. 

Quality: First rate. 

Stereo: Good. 

With attention focused once again 
on 'the Billy Graham Crusade Team, 

RCA have taken the opportunity of 
releasing this new album featuring the 
Victor Voices and some of the sacred 
songs which have become established 

as ’‘crusade favourites.” The chorale is --- 

conducted by Cliff Barrows — a young 

man who has made a tremendous j 1T71 ITT 

contribution to the success of the Instrumental, Vocal and Humour 

crusades, as M.C., song leader and 7 

conductor. In addition, he is Presi¬ 
dent of World Wide Pictures, pro¬ 
ducers of Billy Graham films. 

As distinct from crusade choirs 
which depend for much of itheir appeal 
on their massiveness and their enthus¬ 
iasm for an occasion, the Victor 
Voices have the typical sound of a 
trained chorale, with a full, carefully 
blended sound and well planned varia¬ 
tions in tempo and shading. They sing: 

Turn Your Eyes Upon Jesus—My 
Lord Is Near Me All The Time—Love 
Divine—Every Time I Feel The Spirit 
—I Never Walk Alone—Saved By 
Grace—My Saviour First Of All— 

He Hideth My Soul—Leave It There 
—Great Is Thy Faithfulness—Like A 
River Glorious—Jesus, Lover Of My 
Soul. 

This is a record I can thoroughly 
recommend. Bev Shea has written the 
jacket notes commending the presenta¬ 
tion but is not personally featured. 

(W.N.W.). 


A MIDSUMMER NIGHTS DREAM, 
incidental music (Mendelssohn). 
The London Symphony Orchestra 
conducted hy Peter Maag, with 
Jennifer Vyvyan and Marion Low. 
Ace of Diamonds (E.M.I.) stereo. 
SDDA 159. 

Interest: Popular classics. 
Performance: Satisfactory. 

Quality: Excellent. 

Stereo: Normal spread. 

The music included in this record¬ 
ing comprises all the usual eight pieces 
found in an LP performance: Overture 
—-Scherzo—You Spotted Snakes — 
Intermezzo — Nocturne — Wedding 
March — Dance Of The Clowns — 
Finale. The remaining five items of the 
full score are not considered musically 


important enough to be worth extend¬ 
ing a performance beyond what can 
comfortably be fitted on to two LP 
sides. 

On the whole, this is a fine perfor¬ 
mance, and I should like to be able 
to give it an unreserved recommen¬ 
dation, but there are a few points of 
detail Which (have to be taken linto 
account. The fairy music in the over¬ 
ture does not have quite the shimmer¬ 
ing delicacy of the best performances, 
and in “You Spotted Snakes” Jennifer 
Vyvyan seems to be a little over-exten¬ 
ded, with the result that her voice 
tends to tail off at the high notes. There 
are some excellent versions available, 
and if you do not Want to pay the 
cost of a current fulhprice disc, there 


TAKE MY HAND. George Beverly 

Shea, Stereo, RCA LSP-3760. 

Also in mono LPM-3760. 

Interest: Campaign soloist. 

Performance: Well presented. 

Quality: Excellent. 

Stereo: Normal. 

Appropriate also is the release of 
this new album by Billy Graham cam¬ 
paign soloist, George Beverly Shea. It 
also happens to be hiis twenty-fifth 
album for RCA, a rather remarkable 
performance, particularly in view of 
the fact that most of the earlier albums 
are still available from the catalogue. 

With orchestral and vocal accom¬ 
paniment arranged and conducted by 
Basil Adam, Bev Shea has the bene¬ 
fit of more generous and better 
planned support and the total sound 


ACOS 


REPLACEMENT CRYSTAL CARTRIDGES 


Acos 90 Series — a brand new family of four pick-up 
cartridges, covering all the main types needed to-day, 
each fitted with Diamond Stylus at no extra cost. 

GP91-1 Replaces GP67-1G MONO CRYSTAL $5.95 

GP91-2 Replaces GP67-2G HIGH OUTPUT 
MONO CRYSTAL $5.95 

GP92 MONO CERAMIC $6.55 

GP93 Replaces GP73-2A STEREO CRYSTAL $7.55 

GP94-1 Replaces GP81 STEREO CERAMIC $7.95 

GP94-5 STEREO CERAMIC FOR TRANSISTOR 
AMPLIFIERS $8.95 



fitted with 

DIAMOND 

Stylus at no extra cost. 


TECHNICAL DATA SHEETS SENT FREE ON REQUEST 


Sole Australian Agents: 


AMPLION (A’SIA) PTY. LTD. 


29 Majors Bay Rd., Concord, 
Sydney. N.SW. Phone 731227 
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MODEL M-9 

For real enjoyment, you cannot beat the Akai M-9 all solid state stereo. Some of the 
great features, all technically tested are the excellent 4 track stereo monaural recording 
and playback; then there is Akai’s exclusive Cross Field Head an important part of the 
three head complex; the 40 watt music power all silicon transistor amplifier, four speeds; 
the automatic shut off plus pinch wheel release. 


Other Well Known Members .Akai Tape Recorder 



MODEL 1710W 

Portable And Light Weight Stereo Tape Recorder 

* 4-track stereo/monaural record and play *3 speed * Automatic 
shut-off * Built in two speakers * Magnificent oil finished wooden 
cabinet 


MODEL X-1800SD 

It's Better Make Your Own Cartridge Stereo With An Akai 

* 8-track CARTRIDGE stereo/monaural record and play * Transcription 
open reel to cartridge with only X-1800SD * 4-track stereo/monaural 
record and play * CROSS-FIELD head and ONE MICRON GAP head 

* Magnificent oil finished wooden cabinet 



0AKAI 


AKAI ELECTRIC CO., LTD* 

N.S.W.: Magnecord Australasia °ty., Ltd. 
210 Clarence St., Sydney Victoria: Mag¬ 
necord Sales & Service, 3-Albury Rd., 
North Balwyn Queensland: Magnecord Sales 


HIGASHIKOJIYACHO OHTA-KU TOKYO JAPAN 

& Service, 399 Montague Bd., West End; 
Brisbane S.A.: Magnecord Sales & Service, 
8 ArthurSt., Unley W.A.: Magnecord Sales 
& Service, 579 Murray St., Perth 
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are also some very good versions avail¬ 
able on club labels. However, against 
this must be considered the excellent 
sound quality of this disc, and it may 
be worth while overlooking the minor 
defects in the performance on this 

ground alone. (H.A.T.). 

★ ★ ★ 

KARAJAN BON BONS. Herbert Von 
Karajan conducting the Vienna 
Philharmonic Orchestra. Stereo, 
Decca Ace of Ciubs SDDA-150. 
Interest: Tuneful classical ex¬ 
cerpts. 

Performance: Enjoyable. 

Quality: Good. 

Stereo: Normal. 

Records like this provide a very 

useful common ground between those 
who normally listen to popular music 
and those whose preference is for the 
classics. The music in these “Bon 
Bons’’ is so well known, so listenable 
that it can hardly fail to appeal to 
those of simpler tastes, while the 

orchestra, the conductor and the stan¬ 
dard of the playing could leave little 
to be desired by the followers of classi¬ 
cal music. 

The whole of side one is devoted to 
the music of Tchaikovsky, each ex¬ 
cerpt covered in the notes: The “Nut¬ 
cracker” Ballet (Miniature Overture— 
Dance of the Sugar Plum Fairy — 
Waltz of the Flowers); “Swan Lake 
(Scene—Dance of the Little Swans); 
‘‘The Sleeping Beauty” (Pas de Char- 
actre —Waltz from Act 1). 

Side two contains items from Johann 
Strauss “Die Fledermaus” (Overture 
and Ballet Music); and excerpts from 
Grieg’s “Peer Gynt” (Morning — The 
Death of Ase — In the Hall of the 
Mountain King—Anitra’s Dance. 

Technically, a few surface “prickles” 
can be heard through the quieter 
passages but the sound generally is so 
clean that I must still rate this economy 
label release as very good value, if 
your library is not already overloaded 
with classical excerpts. (W.N.W.) 

★ ★ ★ 

GREAT ROMANTIC BALLETS. 
Andre Kostelanetz conducts bis 
own orchestra. CBS stereo SBR 
235244. 

Interest: Ballet snippets. 

Quality: Very good. 

Performance: Neat and compe¬ 
tent. 

Stereo: Smoothly spread. 

The pieces included here hardly 
match the rather grandiose title of the 
disc. Kostelanetz seems deliberately to 
have avoided the better known items 
for the most part in making his selec¬ 
tion from the three Tchaikowsky bal¬ 
lets: From “The Sleeping Beauty”; In- 
trada, Silver Fairy Variation and 
Diamond Fairy Variation (Pas de 
Quatre)—Bluebird Variation, Florisse 
Variation and Coda (Pas de Deux)— 
Finale. From “Sw»an Lake”; Dance of 
the Little Swans—Dance of the Gob¬ 
lets—Spanish Dance. From “The Nut¬ 
cracker”; Adagio (Pas de Deux)—Fin¬ 
ale Waltz. 

A selection from “Swan Lake” with¬ 
out the famous Swan Theme might 
strike some people as like “Hamlet” 
without the Prince of Denmark and 1 
feel many people buying this disc on 
the titles will be disappointed by this 
omission. The Waltz from “The Nut¬ 
cracker” is not the well-known “Waltz 
of the Flowers” but a lesser played 
piece. The Adagio is the pas de deux 
of the Sugar Plum Fairy and her con¬ 


sort, a wonderful tune, sumptuously 
orchestrated, and I applaud its 
inclusion. 

The second side is devoted to the 
dances from the Gayne Ballet of 
Khatachurian, which are pleasantly 
tuneful and played here with verve 
and precision. (H.A.T.) 

★ ★ ★ 

CZARDAS AND GIPSY MUSIC. 
Janos Szalay and his Gipsy Orch¬ 
estra. Calendar (Festival). Stereo 
SR66-9,248. Available in mono. 

Interest: Magyar melodies. 
Performance: Accomplished. 
Quality: Very good. 

Stereo: Good spread. 

The performance of the so-called 
gipsy orchestra is much too accom¬ 
plished for itinerant gipsies, and the 
band is of small symphonic propor¬ 
tions. The leader plays a violin with 
wonderfully warm and smooth tone, 
and possesses a very sound technique, 
so that even when playing that old 
warhorse of fiddle players, Monte’s 
“Czardas” he does not sound at all 
extended. Other features of this very 
good disc are the use of varied instru¬ 
mental combinations to give interest¬ 
ing variety to the tracks; and the very 
long program of 16 pieces. Titles 
include: The Whispering Acacias — 
Roumanian Melody — Red Roses— 
Red Shoes — Broken Violin — How 
Could You Hurt Me? Sound quality is 
excellent and on the Calendar label 
this is good value. (H.A.T.) 

★ ★ ★ 

50 GUITARS VISIT HAWAII. The 
50 Guitars of Tommy Garrett. 
Stereo, Liberty (Festival) SLYL- 

932.540. Also in mono LYL- 

32.540. 

50 GUITARS IN LOVE. Stereo, Lib- 
erty SLYL-932,639. In mono 
LYL-32,639. 

50 GUITARS GO ITALIANO. Stereo, 
Liberty SLYL-932,625. In mono 
LCL-32,625. 

50 GUITARS OF TOMMY GAR¬ 
RETT. ESPANA. Stereo, Liberty 
SLYL-932,552. Mono LYL-32,- 
552. 

WANTED — BORDERTOWN BAN- 
DIDO. The 50 Guitars of Tommy 
Garrett. Stereo, Liberty SLYL- 
932,630. In mono LYL-32,630. 
Interest: As per the titles. 
Performance: Competent. 

Quality: Consistently clean. 

Stereo: Good. 

The idea of 50 guitars in the one 
place at the one time, particularly if 
wielded by teenagers, would be enough 
lo deter the most stout-hearted adult. 
However, if Mr Garrett actually has 
50 guitars available, he uses them 
sparingly enough, particularly in the 
visit to Hawaii, where electric steels 
are well to the fore. 

The numbers are the ones you’d 
expect on such an album: Blue Hawaii 
—Pagan Love Song—Now Is The Hour 
—Song Of The Islands—Sweet Leilani 
—Aloha Oe, and half a dozen others 
in similar mood. Quite pleasiant, if 
you’re partial to the Hawaiian sound 
or are looking for some gentle back¬ 
ground along that line. 

50 GUITARS IN LOVE might be 
expected to be in rather like romantic 
mood but, if it is, it’s keyed to the 
modem restless kind of courtship, with 
a fair amount of rhythm in the music 
and not a great deal of variation in 


ASTRONIC 

NEWS 


WANG AGAIN! 

New Wang 370 Series ELEC¬ 
TRONIC CALCULATOR/COM¬ 
PUTER. 

In the February issue (P. 148) we 
gave details of the Wang 300 Series 
calculators and below we will dis¬ 
cuss the latest advance from Wang 


1. THE SYSTEM. 

The 370 system is the next step 
from the Wang 300 series designed 
to cope with more complex mathe¬ 
matical problems. If your calcula¬ 
tions require any of the following: 
Automatic input of data, 
Decision making, 

Looping, branching, facilities 
for incorporating subroutines 
in calculations, 

Automatic recording of results 
via printout. 

The Wang 370 is your answer. 

The system is MODULAR and 
the user can select appropriate units 
to fit his specific needs as they 
arise. 


2. ADVANTAGES OF THE 370 

SYSTEM. 

The 370 System makes use of 
the Wang 300 Series electronic cal¬ 
culator to provide maximum effici¬ 
ency of calculation at the keyboard. 
The response to an operation is im¬ 
mediate and direct. The 370 as a 
System transforms the 300 Series 
calculator into an expandable desk¬ 
top computer, extending its useful¬ 
ness to still a newer level: 


(a) Programming is made even more 
flexible by being able to make 
decisions, to branch,. loop, and 
do subroutines. 

(b) Storage capacity is raised from 
4 to 16 to 64 registers with ran¬ 
dom access from the keyboard 
or through program control. 

(c) Simplicity of card programming 
is retained, by placing the 80- 
reader(s), for as many as 480 
step tab card(s) in the card 
steps. Two readers are suitable 
for most programs when used 
with data storages. 

(d) A teletypewriter with full for¬ 
mat control provides automatic 
printout of data, plus automatic 
input of data or unlimited pro¬ 
gram. 

Complete information available 
from ELECTRONICS DEPART¬ 
MENT. 


MELBOURNE SYDNEY 

469-1911 31-6721 

ADELAIDE BRISBANE 

23-4022 2-0271 

PERTH HOBART 

28-3111 2-2711 

ASTRONIC 

IMPORTS 

DIVISION OF ELECTRONIC 
INDUSTRIES LTD. 
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Decca ffss Mk 4 pick-up 
heads and cartridges 

Selective damping—15° tracking angle—Hand polished diamonds 
—Elliptical stylus—Lower tip mass—Lower playing weight 
—Increased compliance—Extended frequency response 
—Increased channel separation and positive scanning 




C4E Mk 4 Cartridge Sectionalised drawing of Mk 4 

The original Decca ffss pick-up was acclaimed as the finest in the world; 
now the new Mk 4 offers still greater improvements. It is available in four 
versions: (1) Mk 4 ffss cartridge for use in head shells fitted to arms other 
than the Decca ffss range (2) Mk 4 head for use with Decca ffss arms (3) 
Super 4 ffss cartridge (4) Super 4 ffss head. 

Positive Scanning 

The tiniest movement of the groove wall is accurately traced by the stylus 
and is scanned immediately above it by search coils without the move¬ 
ments having to be transmitted through any intermediary. 

Selective Damping 

This new feature smooths the frequency response of the pick-up, particu¬ 
larly in the high frequency resonance area, resulting in significantly 
improved separation between channels at difficult frequencies. 

Damping of the Mk 4 has been applied in a most unusual way. Above the 
armature is clamped a piece of butyl rubber and between the butyl rubber 
and the top of the armature is placed a damping medium consisting of a 
type of grease stable throughout wide fluctuations in temperature. 

Although butyl rubber has been chosen because it is less affected by 
temperature and humidity changes than other materials the advantage of 
the damping system chosen by Decca is that it does not rely upon the 
butyl rubber as a damping medium. The system works as follows: 

For large movements (low frequencies) the armature, grease, and butyl 
rubber move in unison. At very high frequencies, which is where the damp¬ 
ing is required, the armature moves but the butyl rubber is not affected so 
there is no increase in mass or stiffness and the damping medium is there¬ 
fore brought into action operating only at the desired frequencies. 
Increased Compliance 

Making the armature of thinner material automatically increases the com¬ 
pliances of this type of pick-up making the bass end of the frequency 
range easier to trace. 

SPECIFICATION FOR C4E AND H4E 


Output: 5 mVs at 5 cms/sec. Frequency 
Range: 20 Hz—20 KHz (20 Hz—16 KHz 
± 2 dB). Stylus Radii: -0003" x *0065". 
Vertical Tracking Angle: 15°. Compliance: 
Lateral 30 x 10- 6 cms/dyne, vertical 6 x 
10- 6 cms/dyne. Channel Balance: Output 
from each channel within 1 dB. Induc¬ 


tance: 285 mH per channel. DC resis¬ 
tance: 4900 ohm per channel. Playing 
weight: 1-2V2 grams. Recommended 
playing weight: PA grams. Specification 
for SC4E and SH4E (professional models) 
is as above except for frequency 
response, 20 Hz —20 KHz ± 2 dB. 


the sound from track to track. There 
are a dozen titles altogether, including 
Michelle—Lara’s Theme from Dr Zhi¬ 
vago—Strangers In The Night—Sure 
Gonna Miss Her — Escape To Love 
land Moon Guitar. More for lovers of 
the present generation! 

50 GUITARS GO ITALIANO. 
This might suit you better, if you’re 
more partial to old-fashioned romance 
mixed with nostalgia. Perhaps predict¬ 
ably. an accordion takes the lead, with 
the guitars doing their best to sound 
like more accordions in the back¬ 
ground. Set to a gentle rhythm, Tony 
Garrett presents O Sole Mio—Non Di- 
fenticar—Love Theme From La Strada 
—Volare—Anema E Core—Arriver- 
dici. Roma—and half a dozen others. 

ESPANA finds the guitars, plus 
banjos, well able to cope with the 
melody content, the build-up here 
being in the percussion department, 
which lays down a foundation of 
Spanish rhythms, some driving, some 
more restrained. Again, there’s the 
round dozen selections including: Lady 
Of Spain — Meditation—La Violetera 
—Valencia — Blue Tango — Mar¬ 
ches and Temptation. For those who 
prefer the Spanish sound! 

BORDERTOWN BANDIDO also 
leans heavily — and understandably— 
on a rhythm foundation. Lead is shared 
by guitarist Tome Tedesco on the left 
channel and a brass chorus well back 
on the right. In fact, of the four (al¬ 
bums reviewed here, this would be my 
pick. The tracks: Mexico—The Lonely 
Bull — Stranger From Durango—The 
Commancheros — El Paso—The Ban¬ 
dit—and six others. 

As noted above, the recording qual¬ 
ity on all the discs is clean and the 
stereo good. (W.N.W.) 

★ ★ ★ 

HARP IN BEAT. Junko Nobata (harp) 
and Les Fanfans. Universal 
Record Club, stereo or mono, 
U874 . 

Interest: Swung classics. 
Performance: Tasteful. 

Quality: Excellent. 

Stereo: Well spread. 

Jazzed up versions of classics can 
be pretty awful affairs, buit this parti¬ 
cular disc has a quality which appealed 
to me immensely, and furthermore it 
has been a big hit with nearly every¬ 
one to whom I have played it—quite 
a few, incidentally, since I was so 
impressed with it. I think the main 
reason for its success is the delicacy 
and good taste of the arrangements, 
which although they use modem dance 
rhythms somehow seem it!o preserve the 
structure of the original composition. 
Also contributing are the unusual 
instrumental combination of harp, with 
smallish instrumental group and per¬ 
cussion; the skill of the performers; 
and the fact that, although there is 
a vocal group, they sing wordlessly, 
thus avoiding the maudlin lyrics 
usually added to adaptations of the 
classics. 

Track titles are: Tonight We Love— 
I’m Always Chasing Rainbows — Die 
Forelle — Strangers in Paradise — 
Andalucia — Claire de Lune — 
Anitra’s Dance — Apres un Reve — 
Spring Song — Serenade (Schubert) — 
La Paloma — The Swan. The tracks 
are all good listening, but if I must 
single out any for special mention, 
they would be “Anftra’s Dance” (from 
Grieg’s “Peer Gynt”) which is given 


For literature, write to the Australian Agent or your State Representative (below). 

Sole Australian Agent: 

British Merchandising Pty. Ltd. 

49-51 York St., Sydney. 291571 


For literature, write to the Australiai 

mmian 


Interstate Representatives—VIC.: D. G. Lockwood & Co. Pty. Ltd., 810 
Glenferrie Rd.. Hawthorn. QLD.: A. E. Harrold Pty. Ltd., 23 Charlotte 
St.. Brisbane. SOUTH AUST.: Stephen & Company. 53 Wyatt St., 
Adelaide. WEST AUST.: O. F. Gamble Pty. Ltd., 888 Hay St.. Perth. 
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Reader’s Digest Set 


iiiiiiimiiniiniiiimumiiimimiiiiiiiiimimmiiiimmniimiimimmtiiimimiiiimimimm 


RHAPSODY IN BLUE and 133 other Boston Pops Favourites. The 

Boston Pops Orchestra conducted by Arthur Fiedler. 10-record set, 

available only from Reader’s Digest Association, price $29.99. 

Reader’s Digest Association are past masters of the packaged deal 
in recorded music, and this latest release has all the hallmarks of 
excellence which characterised their earier sets — first-rate performance, 
skilfully chosen material, technical excellence and by no means least 
the attractive and durable packing. The aim has obviously been to provide 
music of broad general appeal, avoiding the extremes of teenage pop music 
and the deeper waters of the standard classics. In this I feel Reader’s 
Digest Association has succeeded very well, as the following review of the 
contents will show. 

RECORD 1. Side 1 has the title piece, George Gershwin’s “Rhapsody 
in Blue,’’ followed by a selection from “My Fair Lady’’ featuring all 
the popular tunes. Side 2 has the second of the two famous Gershwin 
symphonic items — “An American in Paris” and the disc ends with three 
pieces from Leonard Bernstein’s ballet score “Fancy Free.” 

RECORD 2. Side 1 is taken up by Ferdie Grofe’s “Grand Canyon 
Suite” and Side 2 has a selection of the witty and amusing musical 
items of Leroy Anderson: The Syncopated Clock — Blue Tango — 
Bugler’s Holiday — The Waltzing Cat — The Typewriter — Saraband. 

RECORD 3. Five items from Richard Rodgers’ “Victory at Sea” 
score take up side 1. Spanish melodies follow on side 2: Jalousie — 
Espana Cani — La Virgen de la Maoarena — Malaguena (Lecuona) — 
Jamaican Rhumba — Miller’s Dance from “The Three Cornered Hat.” 

RECORD 4. Both sides are devoted to the music of Vienna with 
works of the Strausses: Tales from the Vienna Woods — Egyptian March 
— Artist’s Quadrille — Roses of the South — Excursion Train Polka — 
Acceleration Waltz. The selection is completed by Franz Lehar’s “Count 
of Luxembourg Waltzes” and “Liebesfreud” (Kreisler). 

RECORD 5. The string section of the Boston Pops show their paces 
with a selection of show pieces: Holiday for Strings — Hora Staccato — 
Pops Hoedown — Chim Chim Cheree — The Flight of the Bumblebee — 
Grieg’s “Lyric Suite,” three pieces from Saint Saens* “Carnaval of the 
Animals.” 

RECORD 6. Audience participation is featured on both sicfes. Side 1 
entitled “Old Timers’ Night at the Pops” is for the senior citizens. 
Side 2, labelled “Song Fest,” is for all ages. Well-known songs are 
featured throughout. 

RECORD 7. Side 1 (Serenade Under the Stars) features sentimental 
numbers such as And This is My Beloved — If You Were the Only 
Girl in the World — The Night was Made for Love. Side 2 (For a 
Summer Evening) continues the mood with Reverie (Debussy) — Cradle 
Song (Brahms) — Our Waltz (Rose) and similar listenable tunes. 

RECORD 8. Marches are featured on both sides of this disc. The tracks 
include Colonel Bogey March — National Emblem March — Rakowsky 
March — Pomp and Circumstance March No. 1 (Elgar). 

RECORD 9. Boston Pops Hits. This features lively numbers, mainly 
popular classics, including Polonaise from “Eugene Onegin” — Lullaby and 
Sabre Dance from “Gayne” ballet — Polka from “The Age of Gold” — 
Spanish Dance and Neapolitan Dance from “Swan Lake.” 

RECORD 10. Arthur Fiedler’s All-Time Favourites. Classics again 
feature large in this selection: Overture to “Oberon” (Weber) — Valse 
Bluette (Drigo) — Largo from “Xerxes” (Handel) — Prelude to Act 3 
“Lohengrin” (Wagner), etc. 

The set comes with a large format 24-page booklet which contains 
detailed notes on the disc contents, as well as a write up on the 
Boston Pops and comprehensive index. As a basic selection of not too 
serious music, this set will take a lot of beating. (H.A.T.) 
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a wonderful boogy rhythm; and ‘Apres 
un Reve,” which is swung in cool 
bossa nova style. Technically, the disc 
is faultless. (H.A.T.) 

★ ★ ★ 

A PAGEANT OF ENGLISH SONG. 
Janet Baker (mezzo soprano) with 
Gerald Moore (piano), Martin 
Isepp (harpsichord), Robert 
Spencer (flute), Ambrose Gauntlett 
(viola de gamba) and Douglas 
Whittaker (flute). His Master’s 
Voice (E.M.I.) stereo HQS 1091. 
Interest: As per title. 

Performance: Outstanding. 

Quality: Very good. 

Stereo: Normal spread. 

Here is a disc which I can recom¬ 
mend without any reservations what¬ 
soever. Janet Baker has had a rapid 
rise to fame as a singer of songs, 
iieder and oratorio, and every review 
of her singing I have read so far has 
been couched in glowing terms. After 
hearing this performance, I can heartily 
endorse all that I have previously read. 
Miss Baker is a delight to hear, her 
phrasing and control a joy tand her 
sense of pitch immaculate. 


The selection starts with “Come 
Again” by the sixteenth-century com¬ 
poser John Dowland, who is credited 
with the creation of the solo song 
form with instrumental (accompani¬ 
ment. Next come four songs by 
Thomas Campian, an outstanding com¬ 
poser of his period: Never Love Unless 
You Can — Oft Have I Sighed — If 
Thou Longst So Much To Learn — 
Fain Would I Wed. These (are all quite 
delightful and well worth their inclu¬ 
sion. The rest of the recital comprises: 
Sleep Adam Sleep and Lord What Is 
Man (Purcell) — My Lovely Cdlia 
(George Monro) —Tell Me Lovely 
Shepherd (William Boyce) — Where 
The Bee Sucks (Thomas Arne) — La 
Belle Dame Sans Merci (Standford) — 
Proud Maisie and Mistress Mine 
(Parry) — Rest (William Busch) — 
Pretty Ring Time (Warlock) Linden 
Lea (Vaughan Williams) — The Fields 
Are Full (Ivor Gurney) — Corpus 
Christe Carol (Britten) — Down By 
The Sally Gardens (Ireland) — Love’s 
Philosophy (Roger Quilter). 

This is an extremely well chosen 
selection of songs, every one contri¬ 
buting something to the development 


ELECTRONIC 0 KITS 

FOR THE FIRST TIME, A COM¬ 
PLETELY PRE-TESTED PLAY- 
MASTER 116 AND 117 GUITAR 
AMPLIFIER KIT. 


With our method, success is guaran¬ 
teed. We pre-tested each amplifier and 
supply an individual test certificate 
which certifies that the following 
measurements have been carried out. 

1. Power output at clipping point 
(full rms power). 

2. Input sensitivity for maximum 
power output. 

3. Square wave check for stability. 

4. Frequency response. 

5. Hum and noise. 



One hour later you can play 
through 


PURCHASE THIS 



ALL YOU NEED IS A SOLDER¬ 
ING IRON AND LONG NOSED 
PLIERS. 


You solder certain connections 
aided by a simple diagram. 

For Lead and Rhythm 4 x 12 UA, 
MSP. 


For Bass 4 x 21622, MSP. 

Unless requested otherwise, goods 
(fully insured) will be forwarded 
Freight Collect nearest Railway 
Station. 


ORDER FORM 

io ELECTRONIC KITS 

P.O. Box 48, Thornbury, 3071, 
VICTORIA. 

PLEASE SUPPLY (Tick appropriate 
square) 

□ PLAYMASTER 116 (40 watt) 
price $140 inc. sales tax. 

□ PLAYMASTER 117 (60 watt) 
$150 inc. sales tax. 

□ TYPE SE/LG (lead and rhythm) 
$116 inc. sales tax. 

□ TYPE SE/BG (bass guitar) 
$120 inc. sales tax. 

Enclosed Cheque Q M.O. Q 

NAME . 

ADDRESS . 


State 
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LEAK FROM COAST TO COAST—LEAK FRANCHISE 




LEAK the first name in high-fidelity! 


See and hear LEAK equipment today at these 
leading Hi-Fi stores and sound centres. 


LEAK SANDWICH MKU 
speaker system $139.00 


LEAK MINI Sandwich 
speaker system $99.00 


For leaflets and information write to — 


LEAK 

“Stereo 30“ amplifier 

$198.00 


NEW SOUTH WALES 
Arrow Electronics Pty. Ltd., 
342 Kent Street, Sydney, 
N.S.W. 2000. 

John Border Sight A Sound P/L., 
175 Liverpool Street, Sydney, 
N.S.W. 2000. 

Magnetic Sound Industries, 

387 George Street, Sydney, 
N.S.W. 2000. 

Master Sound Sales P/L., 

400 Kent Street, Sydney, 
N.S.W. 2000. 

A. Victor A Co., 

196 Elizabeth Street, Sydney, 
N.S.W. 2000. 

W. C. wedderspoon P/L., 

193 Clarence Street, Sydney, 
N.S.W. 2000. 

Auburn T.V. Centre, 

58 Auburn Road, Auburn, 
N.S.W. 2144. 

Broadway Electronics (Sales) 
P/L., 

32 Glebe Point Road, Glebe, 
N.S.W. 2037. 

Elton Butler Radio A T.V. Sales 
A Service, 

18 Park Street, Mona Vale, 
N.S.W. 2103. 

Ted Cooper’s Appliance Centre, 

349 Kingsway, Caringbah, 
N.S.W. 2229. 

Dickens A Carey (Bathurst) P/L., 
76 Keppel Street, Bathurst, 
N.S.W. 2795. 

Glendor Camera Centre, 

43 The Corso, Manly, 

N.S.W. 2095. 

Kensington T.V. P/L., 

14 Gardeners Road, 

Kingsford, N.S.W. 2032. 

Kunos T.V., 

4 Ilford Street, Rylstone, 

N.S.W. 2849. 

Milverson Sound Centre, 

Shop 4, Chatswood Arcade, 
339 Victoria Avenue, 
Chatswood, N.S.W, 2067. 
Pitmans T.V., 

38 Bayliss Street, Wagga, 
N.S.W. 2650. 

Albert Wright Radio Service, 
795 New Canterbury Road, 
Hurlstone Park, N.S.W. 2193. 


A.C.T. 

Homecrafts P/L., 

Petrie Street, Canberra, 

A.C.T. 2600. 

J. B. Young Ltd., 

Kingston, A.C.T. 2604. 

VICTORIA 

Peter Fox Sound Centre, 

243 Collins Street, Melbourne, 
Victoria. 3000. 

Myer (Melb.) Ltd., 

314 Bourke Street, Melbourne, 
Victoria. 3000. 

Recorded Music Salon, 

23 Collins Street, Melbourne. 
Victoria. 3000. 


Suttons P/L., 

105 Elizabeth Street, 
Melbourne, Victoria. 3000. 
Thomas P/L., 

92 Bourke Street, 

Melbourne, Victoria. 3000. 
Myer (Chadstone) Ltd., 

1341 Dandenong Rd., 
Chadstone, Victoria. 3148. 
Windsor Hi-Fi Salon, 

92 Chapel Street, Windsor, 
Victoria. 3181. 

STA Electronics, 

11 Auckland Street, 
Bentleigh, Victoria. 3204. 
Stereo Sound Systems P/L., 
10 McKay Court, Ringwood, 
Victoria. 3134. 


QUEENSLAND 
Brisbane Agencies Audio Centre, 
76 Wickham Street, Valley, 
Brisbane, Queensland. 4006. 
Kennedy A Hawkins P/L., 

420 Queen Street, Brisbane, 
Queensland. 4000. 

Reg. Mills, 

314 Old Cleveland Road, 
Coorparoo, Queensland. 4151. 
Angus Smith’s Photographies, 
372-374 Flinders Street, 
Townsville, Queensland. 4810. 


SOUTH AUSTRALIA 
Truscott Electronics, 

62-64 Hindmarsh Square, 
Adelaide, S.A. 5000. 

WESTERN AUSTRALIA 
Alberts T.V. A Hi-Fi Centre P/L. 
282 Hay Street, Perth, 

W.A. 6000. 

Carlyle A Co. P/L., 

1-9 Milligan Street, Perth, 

W.A. 6000. 

TASMANIA 
Homecrafts Tasmania, 

199 Collins Street, Hobart, 
Tas. 7000. 


NEW GUINEA, PAPUA, FIJI, NEW HEBRIDES Burns Philp A Co. Ltd. 


RETAILERS FROM COAST TO COAST 


H. J. LEAK fAUST.) 

P.0. Box 14, French's Forest, N.S.W. 2086. 

Factory: 1 Campbell Parade, Manly Vale, N.S.W. Telephone: 94-4902. 

Cables: Lectron. Sydney. 

Professional equipment enquiries to Simon Gray offices or Representatives in all states 
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of the song form in England over the 
four centuries represented. E.M.I. has 
featured this disc as their “Record of 
the Month,” but I feel that for many 
people it will be the record of the 
year. (H.A.T.) 

★ ★ ★ 

THE SONGS OF BRITAIN. Eliza- 
beth Harwood (soprano), Owen 
Brannigan (baritone), The Hen¬ 
don Gravnmer School Choir direc¬ 
ted by Charles Western and the 
Pro Arte Orchestra conducted by 
Charles Makerras. World Record 
Club stereo. S/T4336. 

Interest: Well-known melodies. 
Performance: Pleasing. 

Quality: Very good. 

Stereo: Well spread. 

As a change from the sophisticated 
music of the classical and romantic 
periods, these simple melodies make 
refreshing listening. They are rendered 
by two very competent soloists in the 
form of soprano Elizabeth Harwood, 
who seems to be improving enorm¬ 
ously as a musical personality; and 
veteran Owen Brannigan, who seems 
now to be a baritone instead of a 
bass. Excellent support is given by the 
choir and orchestra. 

The selection comprises: The Bay of 
Biscay — Cherry Ripe — It Was a 
Lover and His Lass — The Miller of 
Dee — The Oak and the Ash — Sigh 
No More, Ladies—Early One Morn¬ 
ing — The Bailiff’s Daughter of Isling¬ 
ton — Charlie is My Darling — 
A-Hunting We Will Go — The Ash 
Grove — Heart of Oak — Ye Banks 
and Braes — The Keel Row — John 
Peel — Where the Bee Sucks — The 
Vicar of Bray. Of the three songs 
from Shakespeare, the music for “It 
Was a Lover and His Lass” is by 
Thomas Morley (16th century); for 
“Sigh No More Ladies” by Richard 
Stevens written about 1800 and a 
popular favourite as a part song with 
choirs; and ‘'Where the Bee Sucks” is 
in the setting by Thomas Arne. Most 
of the other tunes are traditional. 
(H.A.T.) 

★ ★ ★ 

ELIZABETHAN AYRES, MADRI¬ 
GALS AND DANCES. The new 
York Pro Musica, directed by 
Noah Greenberg. Calendar Clas¬ 
sics Stereo. 

Interest: Early English music. 
Performance: High standard. 
Quality: Excellent. 

Stereo: Good spread. 

Commenting on this disc when it 
was first released, our reviewer report¬ 
ed excellent 90und quality, with negli¬ 
gible distortion, good tonal balance 
and well spread stereo. I have no 
reason to quarrel with this assess¬ 
ment, and I agree that for lovers 
and students of early English music, 
this disc can be recommended, even 
more so now that it can be bought 
at the Calendar price, which is half 
of the original release price. For those 
who like music of the Elizabethan 
period, the selection here has much to 
delight the ear, comprising as it does 
some of the best works of the great 
masters of the period at a time, inci¬ 
dentally, when English music was held 
in high regard in Europe. These in¬ 
clude three Masque Dances by Coper- 
ario; London Street Cries by Gibbons; 
and songs by Dowland, Campion, 


Morley and Byrd. In all, a charming 
collection of medieval tunes. (H.A.T.) 

★ ★ ★ 

THE OLD BELOVED SONGS. The 
Mormon Tabernacle Choir. CBS 
stereo SBR 235233. 

Interest: Songs of yesteryear. 
Performance: Suitably nostalgic. 
Quality: Very good. 

Stereo: Normal. 

The title of this disc is sufficient 
indication what it is all about. It is 
only necessary to add that the Mormon 
Tabernacle Choir sings them in their 
usual accomplished manner, heavily 
laced with nostalgia on this occasion, 
and to list the tunes: Annie Laurie— 
An Irish Love Song— I Need Thee 
Every Hour — The Ash Grove — 
Loch Lomond — Jeannie With the 
Light Brown Hair — Flow Gently, 
Sweet Afton — Calm as the Night — 
None But the Lonely Heart — Sweet 
and Low — Bendermeer’s Stream — 
All Through the Night. 

If the foregoing reminds you of 
Sunday evening in a Victorian drawing 
room, I believe it is meant to, and 
this impression is confirmed by the 
sleeve illustration, depicting a coy Vic¬ 
torian miss posing tastefully with a 
posy of flowers. Mainly for the nos¬ 
talgic. and older generation folk 


SEEKERS SEEN IN GREEN. The 
Seekers. Columbia stereo SCKO 
6193. 

Interest: Australian folk group. 
Performance: Polished. 

Quality: Excellent. 

Stereo: Normal. 

The Seekers sound very self- 
possessed and polished in this latest 
disc, and it is plain that they have 
come a long way since they went 
overseas. Their present mature 
approach to their music should ensure 
them a wider following among adult 
audiences, but whether they will lose 
a corresponding measure of support 
from teenagers remains to be seen— 
there could be more than a grain of 
truth in the cartoon gag of the down- 
and-out composer sadly explaining to 
another down-and-out that he was a 
near millionaire until he started to 
write good tunes and sensible lyrics. 

Some of the selections in this disc 
are little known as yet but there 
are some very good numbers which we 
may expect to hear a lot of: Love is 
Kind, Love is Wine — The Sad Cloud 

— 59th Street Bridge Song — If 
You Go Away — All I can Remember 

— Chase a Rainbow — Angelien is 
Always Friday — On the Other Side 

— Cloudy — Can’t Make Up My 
Mind — Rattler — Colours of My 
Life. The Seekers are at least as good 
as any other folk group singing today 
and since the technical quality of this 
disc is of excellent standard, I can 
recommend it (H.A.T.) 

★ ★ ★ 

MORE SONGS OF THE SNOWY 
MOUNTAINS. The Settlers. RCA 
Camden stereo CAMS-128. Avail¬ 
able In mono. 

Interest: Australian folk group. 
Performance: Adequate. 

Quality: Fine. 

Stereo: Normal. 

Just about a year ago, RCA released 
on the Camden label the first disc by 
this folk-singing trio from the Snowy, 
who sing only the songs composed by 


PETER CLARK 
SAYS: 

“We are the tape 
specialists with 
the only Akai 
centre in Aus¬ 
tralia and can 
offer every 
Magnetic Sound 
customer . . . 



AKAI Tape 

Recorders at 

WHOLESALE 

PRICES! 



AKAI 

RETAIL 

Model 

Price 

910 

$215 

707 

$303 

1710 

$341 

X4 

$458 

M9 

$664 

355 

$957 

300 

$785 

1800 

$621 

3000D 

$260 

1500 

$350 

Speakers 

SS30 

$66 

SS88 

$104 

SS110 

$156 

SW130 

$225 

Amplifiers 

AA5000 

$307 

AA7000 

$464 


Whether you’re 
a professional 
tape recorder 
user or want 
top quality at 
home — Akai 
wholesale 
prices apply! 
Note the retail 
prices here and 
call or write 
for our free 
catalogue with 
wholesale 
price details! 
Sydney and 
Parramatta. 
(Illustrated 
above—X355.) 


TAPE CLUB membership is free 
with each tape recorder. 20 per 
cent off list prices on all pre¬ 
recorded music tapes '. . . and 10 
per cent off all accessories. 

(Ask for tape catalogues.) 


Tflaqnetic 

- Smmd 

INDUSTRIES 


387 GEORGE ST. SYDNEY. 

(1 door from Kodak.) 29-3371 
PARRAMATTA: 20 Macquarie St. (635-0830) 
(in Murray Brothers Arcade, Parramatta). 
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ESESBE1 


Electronic Components 


^ for COUNTING 



INTEGRATED 

CIRCUITS 


Medium speed DTLs, for industrial and military appli¬ 
cations. High speed TTLs and ultra fast E 2 CLs for 
computer applications. Compatible, versatile linears 
for low level amplifiers, operational amplifiers for 
telecommunications, instrumentation and control. 



TRANSISTORS, 

DIODES, 

RECTIFIERS, 

THYRISTORS 


MEMORY 

PLANES, 

STACKS, 

CORES 



DECADE 
COUNTER & 
NUMERICAL 
INDICATOR 
TUBES 



NORBIT 2, 

CIRCUIT 

BLOCKS 



APPLICATIONS 

ENGINEERING 

SERVICE 


Silicon planar, alloy, germanium alloy and alloy 
diffused transistors for general purpose, switching, 
low noise, low and high power applications. Silicon 
and germanium general purpose diodes, silicon zener 
diodes and power rectifiers. Thyristors for all indus¬ 
trial control applications. 


Single plane matrices for low cost data storage. 
Lithium nickel ferrite cores permit operation over a 
wide temperature range. Available in various con¬ 
figurations for most applications. Complete range of 
miniature matrix stacks up to a capacity of 16,384 
50—bit words. 


A wide range of devices is available to suit most 
applications. Special quality characteristics ensure 
reliability and long life. Most indicator tubes can be 
obtained with a tinted filter for use under unfavour¬ 
able ambient light conditions. 


Mullard Norbit 2 includes sub-assemblies capable of 
solving industrial control problems using well 
established solid state techniques. Silicon semi¬ 
conductors are used throughout so that an operating 
temperature range of from —10° C to 85° C is 
guaranteed, with speeds of up to 10 Kc/s. Each 
circuit block is a ready-made electronic sub-assembly 
designed to perform one of the basic functions in 
digital equipment. The range of circuit blocks 
includes pulse shapers, gate circuits, flip-flops, ampli¬ 
fiers, etc., to meet the requirements of digital systems 
engineers. 


This service operates in co-operation with, and at 
specific request of, commercial concerns requiring 
engineering assistance in the application of Mullard 
products. In addition, answers to technical enquiries 
are provided by the Technical Service Dept., where 
world-wide valve and semiconductor references are 
on file. 


Mullard 


Mullard-Australia Pty. Ltd. 

35-43 CLARENCE STREET, SYDNEY, N.S.W. 2001. PHONE: 29 2006 
123 VICTORIA PARADE, C0LLINGW000, VIC. 3066. PHONE: 41 6644 

Associated with MULLARD LIMITED, LONDON 
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cne of their number. Presumably, sales 
of the first disc were sufficiently en¬ 
couraging to justify this second disc. 
In style and presentation, it differs 
little from the first, and the songs are 
similar, consisting of lyrics associated 
with the Snowy hydro-electric scheme 
set to country and western style tunes, 
with such titles as Brandy Mary—The 
Big Construction Game — Long Gone 
Pom — Jack Bridle’s Farewell. The 
skill of the performers is quite up to 
the standard required to cany off tihe 
long program of an LP, and if you 
liked the first Settlers disc, try this one, 
too. (H.A.T.) 

★ ★ ★ 

IVAN REBROFF SINGS TRADI- 
DITIONAL MELODIES FROM 
OLD RUSSIA. Ivan Rebroff with 
the Balalaika Orchestra “Troika.” 
CBS stereo SBP233452. 

Interest: See title. 

Performance: Startling versatility. 
Quality: Excellent. 

Stereo: Good spread. 

As a display olf sheer voice versa- 
;ility, the performance of Ivan Rebroff 
on this disc takes a lot of beating. 
His voice has the deep reveiberaiting 
quality of the typical Russian bass, 
and with this alone he could make a 
lame as a professional singer. How¬ 
ever, he is able to move right through 
he baritone and tenor registers with 
ease, and extend right up to a falsetto 
;oprano—an astonishing four octaves 
n all. With this there is no trace of 
jnsteadiness in the voice and every 
lote rings clear and true. 

The songs are traditional Russian 
Polk tunes, occasionally gay but more 
)ften with that hint of melancholy 
vhich permeates so much Slavonic 
nusic, but all endowed with a fine 
nelodic content: Moscow Nights — 
Driver, Don’t Speed Your Horse — 
Clearly Sounds The Little Bell—Gipsy 
Dance — Along The Volga — Karo- 
mschka—Stenka Rasin—Katjuscha— 
The Fish Catch — The Legend Of The 
Three Robbers — Kalinka — Mol- 
larian Suite. Accompanying the singer 
s a balalaika trio — including the 
>ass .instrument of the family — who 
ontribute a very effective accompani- 
nent. This is a very fine record, 
lnusuial and interesting, and should 
>e an asset to any collection. (H.A.T.) 
★ ★ ★ 

ENDLESS HIGHWAYS. Shirley 
Jacobs, vocal and guitar, with 
Alan Hawkins (guitar, autoharp 
and banjo), Ada Monsborough 
(melodica and recorder) and Alan 
Pope (string bass). Crest CRT-12 
SLP-108, compatible stereo. (Crest 
Record Co., 291 Tooronga Road, 
Tooronga, S.E.6, Vic. 3146.) 
Interest: Australian folk singer. 
Performance: Warm and sincere. 
Quality: Very good. 

Stereo: Normal. 

Shirley Jacobs is a young Austra- 
an folk singer fairly new to the 
©cording scene (her first disc, ‘‘Aus- 
alian Colonial Ballads” was released 
ecently on Crest CRT-12-LP-021). 
acking the clarity of tone of Joan 
»aez and the polish of Tina Date, she 
evertheless has a warmth and sin- 
erity in her voice that I found very 
t tractive, and I found a great deal 
) enjoy in this selection. 

Titles are: Johnny Lad — Ballin- 
erry — Streets Of Forbes — Die 
mtwort Weiss Ganz Allein der Wind 


(translation of “Blowin’ In the Wind”) 
— Coulters Candy — I Never Will 
Marry — An Canadien Errant — 
Tomorrow Is A Long Time — Johnny 
Todd — Layla Layla — Kelly The 
Boy From Killane — Rozhinkes mit 
Mandlen—House Of The Rising Sun— 
Mr Tambourine Man. This selection 

has a distinctly international flavour, 
but I did not see the point in singing 
Bob Dylan’s ‘‘Blowin In The Wind” 
in German (although the translation 
is a very good one). The technical 

quality of this local recording is high 
enough to stand favourable comparison 
with most imported discs. (H.A.T.) 

★ ★ ★ 

BASIE MEETS BOND—Count Basie 
and his Orchestra, Universal Rec¬ 
ord Club. Stereo SU-859 (also in 
mono). 

Interest: Certainly not for Basie 
fans. 

Performance: Monumentally bor¬ 

ing. 

Quality: Rather flat recording. 
Stereo: Adequate. 

The Count Basie Band has produced 
some pretty dull albums over the past 
five or six years. This, however, is the 
most comprehensively boring LP that 
Basie has ever made (it was recorded 
in late 1965 at his first session for the 
United Artists label). 

The Basie Band itself is in moderate¬ 
ly good form on these tracks but the 
handicap of the banal and trivial 
themes from the James Bond films 
proved to be far too formidable. In 
addition, the arrangements by Chico 
O’Farril'l and George Williams are 
routine and uninspired. In short, this 
album was destined for mediocrity long 
before the Basie Band reached the 
studios. 

The only sparks of interest in the 
36 minutes of this album are provided 
by Eddie Davis’ muscular tenor solos 
but they are too short and generally 
uninvolved to make very much differ¬ 
ence to the overall result. 

I really cannot imagine who would 
be interested in buying this album but 
Basie fans are strongly advised to avoid 
it. (If members of the Universal Rec¬ 
ord Club want to hear the real pre¬ 
war vintage Basie, they should invest 
right away in a copy of UJ-500). 

One final point: The sleeve note 
refers to Chico O’Farrill as a “new 
discovery of the Count’s.” It should, 

I think, be mentioned that Chico 
O’Farrill started arranging in 1946 and 
over the years has worked for leaders 
like Benny Goodman, Stan Kenton and 
Dizzy Gillespie. (T.F.C.) 

★ ★ ★ 

LATIN PIANOS — Fen-ante and 
Teicher with Orchestra conducted 
by Don Costa. Universal Record 
Club. Stereo SU-856 (also in 
mono). 

Interest: Latin-American standards. 
Performance: Polished but lack¬ 
ing in variety. 

Quality: Well recorded. 

Stereo: Good separation. 

Personally, I find it rather difficult 
to raise any real enthusiasm for Fer¬ 
rante and Teicher. The musicianship 
of this successful piano duo is beyond 
reproach but thetir sound tends to be¬ 
come a little monotonous in large doses. 

Part of the problem on this album 
is that the tunes are well known to the 
point of being hackneyed (for example, 
‘‘Brazil,” ‘‘El Cumbanchero,” ‘‘Tico 
Tico” and “Adios”). In addition, the 
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Famous LAB 80 record player 
by Garrard, in case with cur¬ 
ved plexiglass lid. 


UNITED RADIO 
DISTRIBUTORS PTY. LTD. 

Shop 32, Ash Street 
Angel Arcade, Sydney 
Telephones: 28.3718, 28.3926 
OPEN SATURDAY MORNINGS 
Sydney’s leading High-Fidelity Specialists 


Goodmans 

audio 


Comprising Maxamp 30 
Amplifier, two Maxim Loud¬ 
speakers and Record Player. 

Complete system, $510.80 


Goodmans Maxamp 30, fully 
transistorised stereophonic 
high fidelity amplifier 154- 15 
watts, solid state. 


Goodmans Maxim loud¬ 
speakers, amazingly compact, 
complete full range hi-fi re¬ 
production. 
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SOLID STATE TAPE DECKS 


any 

Hi-Fi 

hookup 


FEATURES: 4-track stereophonic and monophonic recording and play¬ 
back • Precision solid-state circuitry comprising independent recording 
amplifiers and playback pre-amplifiers • Professional 3-head system 

• Sound*on*sound recording • Language/music training facilities • 
Vertical and horizontal operation • All idler beltiess tape driving 
mechanism • 2 speed; 7" reel capacity; automatic shut-off switch 

• headset monitor jack; pause control; digital tape index counter; two 
VU meters; integrated record/playback connector. 

SPECIFICATIONS: ~ 

Power requirements: 50 W, 100, 110, 117, 125, 220, 240V, 50/60 c/s 
AC 

Reel: 1" or smaller 

Tape speed: 7y 2 and 3% ips. with automatic equalisation change. 
Recording system: 4-track stereophonic or monophonic 
Frequency response: 30-20,OOOc/s at 7Vi ips. ±3 db 50-15,OOOc/s at 
V/z ips. 30-14,OOOc/s at 3% ips. 

Signal-to-noise ratio: Better than 50 db 

Flutter and wow: Less than 0.17% RMS at 7% ips. Less than 0.25% 
RMS at 3% ips. 

Level indication: Two VU meters calibrated to NAB standard 
Input: Microphone 
Sensitivity: -72 db (0.19mV) 

Impedance: low (will accommodate any microphone from 250-1K ohm 
impedance) 

Auxiliary 

Sensitivity: -22 db (0.06V) 

Impedance: approx. 100K ohms 
Integrated record/playback connector (D.I.N.) 

Sensitivity: -42 db (6.15mV) 

Impedance: approx. 100K ohms 
Output: Line 

Output level: 0 db (0.775V) 

Impedance: optimum load impedance 100K ohms 

Binaural monitor 

Output level: -1 db (0.692V) 

Impedance: accommodates 10K ohm headset 
Integrated record/playback connector 
Output level: 0 db (0.775V) (D.I.N.) 

Impedance: optimum load impedance 100K ohms 
Transistor: 21 silicon 
Diode: 4 

Dimensions: 153/ 4 (W)x6-5/16(H)xl3"(D) 

Weight: Approx. 17 lbs. 3 ozs. 

Accessories: Empty 7" reel. Connection cord. Capstan. Pinch roller. 
Reel cap 

LIST PRICE: $289 


FEATURES: 4-track, 2-channel, stereophonic and monophonic recording 
and playback • Long-life, solid-state circuit • Smooth and wide fre¬ 
quency response • Simple to operate, functional design—single-lever 
control for all tape functions • Either horizontal or vertical operation 
• Two tape speeds, 7% and 3% ips. 7" reel capacity; AC voltage 
selector; automatic shut-off switch; pause control; tape index counter; 
dual VU meters; integrated input and output connector * Attractive 
finish with beautiful wooden base. 


SPECIFICATIONS;_ 

Power requirements: 100, 110, 117, 125, 220 or 240 volts, 40 watts, 
50/60 cps 

Tape speed: Instantaneous selection 7% and 3% ips. 

Recording system: 4-track stereophonic and monophonic 
Frequency response: 30-18,000 cps at 19 cm/s ± 3 db 50-15,000 
cps at 19 cm/s 30-13,000 cps at 9.5 cm/s 
Signal-to-noise ratio: Better than 50 db 

Flutter and wow: Less than 0.19% at 19 cm/s. Less than 0.25% at 
9.5 cm/s 

Erase head: In-line (stacked) quarter track 
Record/Playback head: in-line (stacked) quarter track 
Level indication: Two VU meters (calibrated to 0 VU at 12 db below 
saturation of tape) 

Input: Low impedance microphone inputs—Transistorised (will accom¬ 
modate any microphone from 250-1K ohm impedance) 

Sensitivity -68 db (0.3 mv) 

High impedance auxiliary inputs 
Sensitivity -17 db (O.llv) 

Output: High impedance line outputs Auxiliary Record/Playback con¬ 
nector (D.I.N.) 

Operating position: Either horizontal or vertical 
Transistors: 9 silicon 
Weight: Approx. 16 lbs. 10 ozs. 

Dimensions: 14.2(W)x6.3(H)xll.4"(D) 

Accessories: SONY 7" empty reel. Capstan. Pinch roller. Connection 
cord 

LIST PRICE: $222 

DISTRIBUTORS— JACOBY MITCHELL & CO. PTY. LTD. 

Sydney, Melbourne, Brisbane, Adelaide 


To: Jacoby, Mitchell & Co. Ply. Ltd., 469-475 Kent St., Sydney 

Please send me information on Sony Tape Recorders & nearest Sony retailer. 

NAME .... 

ADDRESS . 
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EA S54 


126 


ELECTRONICS Australia , April , 1968 


















orchestra of Don Costa (which con¬ 
sists largely of able and hard-working 
Latin-Amei'ican percussionists) contri¬ 
butes little in the way of variety or 
musical contrast to the nimble but 
unrelenting fingers of F. and T. 

If you enjoy the playing of Ferrante 
and Teicher, however, you will cer¬ 
tainly not be disappointed with this 
record, for it is well up to their usual 
standard. For the less committed 

reader, 361 minutes of these two 

gentlemen is probably a shade too 

much, although the album would un¬ 
doubtedly prove to be splendid back¬ 
ground music for a party. Alterna¬ 
tively, it would be most effective in 
that difficult period just before tele¬ 
vision transmission starts for the day. 
(T.F.C.) 

★ ★ ★ 

INDIA’S MASTER MUSICIAN. Ravi 
Shankar (sitar) accompanied by 
Chatur Lai (tabia) and N. C. 
Muliick (tambour). Liberty (Festi¬ 
val) stereo SLYL-932,697. Avail¬ 
able in mono. 

Interest: Oriental music. 
Performance: Presumably top 

class. 

Quality: First-class sound. 

Stereo: Good spread. 

The sudden interest in Indian music 
is startling, to say the least, and is 
by no means confined to teenagers 
influenced by the antics of pop groups, 
as has been suggested. Since it is based 
on a tonal structure quite different 
from that with which we are familiar, 
and its principal features are rhythm 
and variation, I should have liked to 
have seen an introduction by Ravi 
included in the performance for the 
benefit of those not familiar with the 
raga and other musical forms 
employed. 

Ravi is recognised as India’s lead¬ 
ing musician, so we can take the skill 
of the performance on trust. He begins 
with two ragas, the classical form of 
Indian music: The first an evening 
raga—slow and melancholy; the second 
depicting the moods of love and frivo¬ 
lity, which begins with a yearning in¬ 
troduction and leads to a livelier main 
section. 

The three pieces on the second side 
are entitled Kafi Holi (Spring Festival 
of Colours) Dhun (Folk Airs)—Mishra 
Piloo (in Thumri style). These presum¬ 
ably represent the lighter side of 
Indian music, and are no doubt in¬ 
cluded here since Ravi feels they will 
be more immediately acceptable to 
Western audiences. (H.A.T.) 

it it if 

ACADEMY AWARD SONGS. 
Volume 1. Tony Fenelon Plays 
the Wurlitzer Theatre Pipe Organ 
at Hoyts Regent Theatre, Mel¬ 
bourne. Stereo, CRT-12-SLP-017. 
Suitable also for mono. (Crest 
Record Co., 291 Tooronga Road, 
Toroonga, Vic. 3146.) 

Interest: Traditional Wurlitzer. 
Performance: Very capable. 
Quality: Good. 

Stereo: Normal. 

Being a confirmed Sydneyite, I 
needed to be reminded that the Mel¬ 
bourne Regent is the largest cinema 
in Australia and that it houses a fully 
operative 4-manual 19-rank pipe Wur¬ 
litzer. In Sydney, as elsewhere, such 
instruments have been stripped out of 
theatres and have found their way, in 
abbreviated form, into much more con¬ 
fined quarters. 


Tony Fenelon, with a background (as 
a classical pianist, gravitated to popular 
organ and, following an appearance on 
Christmas Eve, 1964, was appointed 
resident organist at the Regent Theatre. 
His style, his phrasing and his regis¬ 
trations follow the pattern set by any 
number of big-name organists and to 
listen is to slip back in time 30 or 
more years. 

The track titles: Zip A Dee Doo 
Dah — Mona Lisa — Day Of Wine 
And Roses — High Hopes — Three 
Coins In A Fountain — Secret Love— 
Mcon River — Love Is A Many 
Splendoured Thing—When You Wish 
Upon A Star — Never On Sunday 
— Over The Rainbow — It Might 
As Well Be Spring — Gigi. 

An excellent performance by a cap¬ 
able young organist. (W.N.W.) 

★ ★ ★ 

FLAMENCO MAGIC. Manltas de 
Plata. C.B.S. Stereo SBP233467. 

Interest: Genuine flamenco. 
Performance: Authentic. 

Quality: Excellent. 

Stereo: Good spread. 

The flamenco offered by Manitas de 
Plata is the genuine rough-hewn gipsy 
brand, not the prettied-up versions 
offered by most guitarists for record 
buyers. Accordingly, this disc is for 
the genuine flamenco aficionado, who 
understands the art, rather than for 
those with a liking for the more usual 
brightly coloured rhythmic material 
presented as flamenco. 

Side one has four pieces, represent¬ 
ing Manitas de Platans impressions of 
the (annual gipsy pilgrimage to the 
Moorish church Sainte-Maries-de-la 
Mer, where their patron saint Sara la 
Noire is buried. These are entitled: 
Moorish Church — Dark Sarah — 
Homage to Baroncelli — Blessing of 
the Sea. They are presented in a free 
flamenco style, with sound effects of 
the crowds, church bells, cattle and the 
sea. Side two is in the form of a 
jaleo, with cantor, plenty of taconeo, 
hand clapping and encouragement from 
the spectators. The five pieces on this 
side are named Mr Jailer — Galop — 
Fandango — Shepherd’s Song — One 
Tear. As I said before, this is genuine 
gipsy flamenco, not pretty, but fasci¬ 
nating to the true afficionado. (H.A.T.) 
★ ★ ★ 

SPECTACULAR TANGOS. Werner 
Mueller and his orchestra. Decca 
Phase 4 stereo (E.M.I.) SKLA 
4869. 

Interest: Tangos for dancing. 
Performance: Strict tempo. 

Quality: First rate: 

Stereo: Excellent. 

I don’t know whether I can endorse 
the accuracy otf the word “spectacular” 
in the title, and I should have thought 
“familiar” would be more apt, since 
the selection comprises what must be 
the most played tangoes in the reper¬ 
toire: La Cumparsita—Blue Tango— 
Jalousie—Tango Bolero—Caminito— 
Ole Guapo—Violetta’s Song—The 
Pearl Fishers—Dark Eyes—Her¬ 

nando’s Hideaway—A Media Luz—El 
Choclo. This popular selection should 
find ready appeal among tango lovers. 

Werner Mueller presents these in 
strict dance tempo, and as a disc for 
dancing this will be hard to beat. It 
also has the advantage of the Decca 
Phase 4 sound—brilliantly clear with 
no noticeable distortion and silent sur¬ 
face, as well as excellent stereo. 
(H.A.T.) 



MICRO MAGNETIC CARTRIDGES OFFER 
UNEQUALLED VALUE! 

The Micro Model M 2000/5 has a response 
of 20-22,000 Hz. and costs only $16.50 in¬ 
cluding sales tax at Encel Stereo Centres. 
This model features a 15° tracking angle 
and performs extremely well. The Model 
VF-3000/5 is priced at $24.50 and out¬ 
performs many more expensive cartridges. 
Response is 20-25,000 Hz. This fine cart¬ 
ridge is now available with an elliptical 
diamond stylus ... 0.3 x 0.8 mil.; price 
is $29.50 for the VF-3000/E. We invite you 
to listen to the Micro cartridge at either 
Encel Stereo Centre. VF-3000/E $29.50. 
VF-3000/5 $24.50. M-2000/5 $16.50. All 

prices include Sales Tax. 


WHARFEDALE SPEAKERS 

A complete range of world famous Wharfe- 
dale sound reproducers is always available 
at Encel Stereo Centres . . . write or 
call for an EMQ or a trade-in valuation. 
Models include Super 3, Super 5, Super 8, 
Super 10 RS/DD, Super 12 RS/DD, 
W12/FRS, W15/RS, PST/4, 8" Bronze 
RS/DD, 10” Bronze RS/DD, Golden 10 
RS/DD and the 12RS/DD. Complete en¬ 
closures available include the “Denton” 
and the “Super Linton”. 


ENCEL SERVICE CENTRES 

Modern and well equipped service divisions 
are operated by Encel Stereo Centres in 
Sydney and Melbourne. Highly skilled 
technicians in both cities can save your 
service costs . . . for time involved is 
kept to a minimum. You can rely on Encel 
service . . . most calls are made within 
two days if you require service in your 
own home. Spares are readily available 
for all Encel exclusive lines. 



I 





FAMOUS RADFORD AMPLIFIERS NOW IN 
STOCK! 

Let us modestly state that Radford ampli¬ 
fiers would be one of the finest produced 
in the world for high fidelity stereophonic 
reproduction. In keeping with Encel policy 
prices have been kept to a minimum; 
write to us for complete specifications and 
copies of reviews. 

RADFORD SC 22 STEREO PRE-AMPLIFIER 
CONTROL UNIT $125 

RADFORD SC 22P STEREO PRE-AMPLIFIER 
CONTROL UNIT (with power supply) $145 

RADFORD STA25 STEREO POWER AMPLI¬ 
FIER . $195 

RADFORD STA60 STEREO POWER AMPLI¬ 
FIER . $325 


COMPLETE ENCEL STEREO SYSTEMS 

The Encel organization has installed 
thousands of Encel Stereo Systems in Aus¬ 
tralian homes. Cabinets are carefully hand¬ 
crafted — you make your selection from 
the most extensive range of audio equip¬ 
ment available in Australia. Stock cabinets 
available in any period or style, polished 
or sanded ready for finishing by the handy¬ 
man. Prices are the lowest in the Southern 
Hemisphere. 



ELECTRONICS 
(STEREO) PTY. LTD. 


Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground Floor, 2$M Building 

257 piarence Street, Sydney, N.S.W. 2000. 
Tel. 29 4563, 29 4564. 

•Wholesalers ‘Trade ins accepted 

Australia’s Greatest Hi-Fi Centre 
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NEW ALL TRANSISTOR STEREO AMPLIFIER 
ULTIMATE IN DESIGN-LONG DEPENDABILITY 


" atts P" channel R.M.S. <24 watts total). 

5? Fr B om 20 cycles to 20.000 cycles plus/minus Idb. 

HARMONIC DISTORTION: Less than 1 per cent. 

HUM AND NOISE: Aux. 70db Mag. 50db. 

S25K5 »SI? S1 ?? Vr, £. ** a * 3mv tape head 3mv., Aux. 150mv, Tuner I50mv. 
EQUALIZER: Mag. RIAA. Tape hd. NARTB. 

J°? /a P lu s/m in us 12db. Treble lOkc/s plus/minus 12db. 
LOUDNESS CONTROL: 50c/s plus 12db. 

RUMBLE FILTER: 50c/s minus 8db. 

DIMENSIONS: 13 3/8in wide. 4 l/8in high by lOin deep. 

$98.80 FREIGHT EXTRA 



MODEL C200 


PROVISION FOR STEREO HEADPHONES WITH SPEAKER-HEADPHONE SWITCH. MOUNTED IN OILED WALNUT TIMBER CABINET 
The above C200 amplifier supplied with the new Garrard 60 MK II changer with cue control and fitted with Sonatone 9TA ceramic cartridges 
and diamond stylus and two Magnavox 8WR ’or 10WR high fidelity dbal cone speakers. 


$182,00 Freight extra. 


STEREO EQUIPMENT 
BY CLASSIC 

Based on the R. 4 H. Playmaster 118 and 101 Amplifiers with these added features: 

• Loudness control giving bass boost at low volume. . • Calibrated dial available for aU States showing main stations la 

• Scratch Filter. larger type. 

• Provision for tape recorder with separate record-play switch. # Fully guaranteed. 




SPECIFICATIONS COMMON TO BOTH UNITS 

• Inbuilt high gain tuner with a frequency coverage of 530 to 1,600 K.C. • EM84 tuning indicator giving accurate tuning with ease. • Two 
channel tone control stage with separate bass and treble controls. • Input facilities with switching for pick-up and stereo or mono tape recorder 
for record or play back. • Chassis is plated and mounted in attractive and durable metal case finished in grey with control panel in black and 
silver with matching nobs. • Valves used:—4 6GW8. 12AX7 or 12AU7, SAxN7, 6N8, EM84 and 2 210 diodes. Dimensions 15»A” x 5»A»’ x 11”. 

118 UNIT WITH TUNER 101 UNIT WITH TUNKR 

• Output 8 watts per channel <16 watts). • Output 11 watts per channel <22 watts). 

• Incorporating Ferguson type O.P. 412 grain oriented output trans- • Incorporating Ferguson type O.P. 447 grain oriented output trans¬ 


formers giving a frequency response of 20 to 30.000 cycles. 

$115.50 

118 AMPLIFIER WITH GARRARD CHANGER. 

AND HI-FI SPEAKERS 

Type 50 MK II changer fitted with 9TA Sonatone ceramic cartridge and 
diamond stylus and two Magnavox 8WR or Rola 8CM. 8in Hi-Fi 
speakers. 


$172.00 


FREIGHT EXTRA. 


formers giving a frequency response of 20 to 30.000 cycles. 
$119.50 

101 AMPLIFIER WITH GARRARD CHANGER. 

AND HI-FI SPEAKERS 

Type 60 MK II changer fitted with Sonatone 9TA ceramic cartridge and 
diamond stylus and two Rola 12PX 12in speakers or two Philips 9710 
dual cone Hi-Fi 8in speakers. 


$206.00 


NEW AMPLIFIERS AND TUNERS BASED ON THE 
PLAYMASTER 106 AND 107 


107 AMPLIFIER AND 
TUNER 
$79.50 

PRIIGHT RXTRA 




1*7 AMPLIFIES 
• Output 5 watt* per 
channel <10 watts). 
Ferguson output trans. 
formers with a re¬ 
sponse of 30 to 20.000 
cycles. 

used: 


loooic t> ’0)1 


SPECIFICATIONS COMMON TO BOTH UNITS 

• Inbuilt hlgh-gain tuner with a frequency coverage of 530 to 1.600KC. 

• Two-channel tone control stage with separate bass and treble controls. 

• Switching facilities for pick-up and stereo or mono tape recorder for record or play-back. 

. • Loudness control giving bass boost at low volume. 

• Valves used: • Chassis plated and mounted in attractive metal case finished in grey with control 
6AN7. 6N8. 2— panel in silver and black with matching knobs and switches. 

12AT7* 2—6BQ5. and • Dimensions: 13Viin x 5V4in x llin. 

6CA4 rectifier. * Fully guaranteed. 

THE ABOVE AMPLIFIERS SUPPLIED WITH THE NEW GARRARD 1,000 CHANGER WITH RONETTE CARTRIDGE AND 

TWO MAGNAVOX 8WR OR ROLA 8CMX HI^FI SPEAKERS 


106 AMPLIFIER AND 
TUNER 
$104,00 

FREIGHT EXTRA 


10< AMPLIFIER 

• Output 8 watts per 
channel <16 watts). Fer¬ 
guson grain oriented out¬ 
put transformers with a 
response of 20 to 30.000 
cycles. 

• EM84 tuning indicator. 

• Valves used 6AN7 6Nt» 

12AU7 or 12AX7. 4 — 

6GW8 and 2 — 0A210 
rectifiers. 


107 — $124.75 


FREIGHT EXTRA 


106 — $149.25 


CLASSIC RADIO 

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE 71-2145 
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MY FAIR LADY and other Broad¬ 
way Show Hits. Nobuo Kara. 
Calendar (Festival) stereo SR66- 
9,405. 

Interest: Show tunes. 

Performance: Exemplary. 

Quality: Excellent. 

Stereo: Widely spread. 

This re-issue on the economy Cal¬ 
endar label is one of the King Record 
discs from Japan, which have been 
noted in earlier reviews for their tech¬ 
nical excellence. There is no sleeve 
note with this disc, and I assume that 
Nobuo Hara is the bandleader. The 
orchestra is quite big, and plays very 
well indeed—in fact, I feel that these 
Japanese performers often give an 
object lesson to their Western world 
counterparts in musical skill and good 
taste. Occasional wordless contribu¬ 
tions are made by a female choir. 

The tunes are lall familiar fare: On 
the Street Where You Live—Get Me 
to the Church on Time—I Could Have 
Danced All Night—Oh, What A Beau¬ 
tiful Morning—They Say It’s Wonder¬ 
ful—Hello Young Lovers—Maria— 
Tonight—Hernando’s Hideaway—Bali 
Ha’i—-C’est Magnifique—If I Loved 
You. Dance rhythms in strict tempo 
used throughout, so this would be a 
good disc for dancing as well as 
listening. (H.A.T.) 

★ ★ ★ 

A TASTE OF HONEY — Martin 
Denny. Liberty (EMI) Stereo 
SLYL 932652 (also in Mono). 

Interest: Jazz-flavoured popular 
music. 

Performance: Gocd Martin Denny 
Quality: Excellent recording. 
Stereo: Well balanced. 

Martin Denny and George Shearing 
have a great deal in common. Both 
groups, for example, have much the 
same instrumentation and both employ 
jazz musicians; their appeal, however, 
is basically to the popular market. 

The real strength of Martin Dennys’ 
group is the vibraharp player (Arthur 
Lyman, I fancy) but the rhythm sec¬ 
tion provides a nice lift and relaxed 
swing. Above all, this little band 
tforks well together although their 
nusic is polished almost to the point 
?f being glib. 

Personally, I could have done with- 
>ut further versions of Paul Des¬ 
mond’s “Take Five” and “America” 
s rom West Side Story; nor, I think, 
vould Debussy have approved entirely 
)f Denny’s interpretation of “Clair De 
Lune.” But the title tune of the album, 
‘I’m In a Dancing Mood” and “Walk 
3n The Wild Side” are all enjoyable 
racks and the album is up to standard. 

Intending purchasers should be 
varned that the record plays for only 
10 minutes and that the order in which 
he tunes are printed on the sleeve 
>ears little relation to the actual play- 
ng order. (T.F.C.) 

¥ * ¥ 

IPANISH FIRE BALL. Hank Snow, 
vocal and guitar. RCA Dyna- 
groove stereo LSP 3857. Available 
in mono. 

Interest: Latin American songs. 
Quality: Excellent. 

Performance: Well presented. 

Stereo: Well spread. 

Veteran country and western singer 
lank Snow takes his voice and guitar 
outh of the border in this selection, 
nd delivers in his usual swinging style 


and rusty voice the following popular 
Latin American numbers: Spanish Fire 
Ball—Cross the Brazos at Waco—El 
Paso—Nuevo Laredo — Adios Amigos 
—Caribbean—Maria Elena—Viaya con 
Dios — Blue Rose of the Rio-—Cuba 
Rhumba — Senorita Rosalita. Support 
is provided by mixed cihoir, bass and 
percussion. I would unhesitatingly 
nominate this disc as the best I have 
heard fromj this popular performer for 
quite some time. Sound quality is fine, 
too. (H.A.T.) 

★ ★ ★ 

A LATIN LOVE-IN — Tony Mottola. 
Project 3 Total Sound (Festival). 
Stereo SPJL-932,590 (also in 
Mono). 

Interest: Tony Mottola on Span¬ 
ish guitar. 

Performance: Enjoyable. 

Quality: Magnificent. 

Stereo: Normal separation. 

The 49-year-old guitarist and com¬ 
poser, Tony Mottola, is an extremely 
talented and experienced musician. 
Over the years, he has made many 
recordings under his own name and 
as a New York session man. On 
this new album, which features his 
Spanish guitar, he expertly works his 
way through 12 songs with a Latin 
flavour, including “So Nice,” “Span¬ 
ish Harlem,” “Samba de Orfeu“All” 
and “La Montant.” 

His backing group is first-rate and 
includes excellent musicians like Bob 
Haggart (bass), Dom Cortese (accord- 
ian), Phil Bodner (flute) and Bobby 
Rosengarden (drums). 

All in all, this is a very pleasant 
album, which fully maintains the high 
standard which Mottola has set him¬ 
self over the years. My only real com¬ 
plaint, indeed, is the rather short play¬ 
ing time of 31 minutes. 

Finally, a word about the recording 
quality; this album was apparently 
master-recorded on 35mm magnetic 
film and the results are absolutely 
superb. The production, incidentally, 
was by Enoch Light. (T.F.C.) 

★ ★ ★ 

MAGNIFICENT ENGLISH STRINGS 
Ace Of Clubs (EMI) Stereo 
SCLA 1223. 

Interest: Popular songs. 
Performance: Good musicianship, 
rather ordinary arrangements. 
Quality: Well recorded. 

Stereo: Normal separation. 

The music on this album is pleasant 
enough without ever accomplishing 
anything of great significance. The 
musicianship is first-class, as indeed 
it usually is when Engjish session 
musicians are involved. But the 
arrangements are a little unimaginative 
— the sort of routine writing that any 
competent arranger could produce 
without a great deal of thought or 
effort. 

Most of the tunes are attractive if 
a little hackneyed (for example, 
“Misty,” “Blue Star,” “Tonight,” “A 
Walk In The Black Forest”) but, 
overall, they are not quite strong 
enough to compensate for the rather 
ordinary arrangements. I fully appreci¬ 
ate that this is a somewhat non-com¬ 
mittal and neutral review, but that is 
precisely the nature of the music — 
anonymous, undemanding and uncom¬ 
plicated. As such, it may well find a 
place on the shelves of readers who 
occasionally enjoy a background record 
of this kind. (T.F.C.) R 
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PLESSEY 

Manufacturing 
skills produce 
outstanding 
Alnico and 
Ferrite 
permanent 
magnets to 
both standard 
and special 
specifications 



send for our 
new standard 


alnico catalogue 
and price list 

Full details of all standard alnico 
permanent magnets are listed in 
this new, free publication. Write 
or phone Rola Division for your 
copy. 



PI essey Com ponents 

Rola Division 

Princes Highway Noble Park 

Victoria 3174 Telephone 546 3066 54 

Australia, April, 7968 
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Tudor Radio 

L. E. CHAPMAN 


TV AERIALS 

Famous Make 

All types $3.50 to $20.00 plus post. 

TV aerial lead in . 8c yard 

TV aerial chimney mount kits .. $3.50 
Wall stand-off brackets, pair .. $1.90 


ESTABLISHED 1940 

103 ENMORE ROAD, ENMORE, N.S.W. 
PHONE 51-1011 PHONE 51-1011 


Knobs long shaft, push on. Dozen $1.20 
Knobs for concentric shaft. Dozen $1.20 
250 mixed screws. BA, Whit., self-tapper 
bolts, nuts, etc. $1 bag plus 25c post. 
Crystal microphones, good quality, ideal 
tape recorders, etc. $2.80. 

Transistor speaker transformers, single 
ended, 5 watt. $1.50. 

Dutch Philips 3 pin flexible jacks, 40c 
each. 


SPEAKERS 


MSP 8in twin cone 15 ohm .. $5.80 

MSP 12in twin cone 15 ohm .. $7.50 

MSP 7 x 5, 3 and 15 ohm .... $3.50 

MSP 3* inch . $2.00 

Rola 5 x 4, 3 and 15 ohm .... $2.50 

Rola 4x3, 10, 15, 27 ohms .. $2.00 

Rola 5 B 3 ohms . $2.00 

6x9 single cone 15 ohm .... $3.50 

8 inch single cone 15 ohm .. $4.20 

6 x 4 33 ohm . $2.50 

5 x 3, 27 ohm . $2.00 

12P.G. M.S.P. 21622 20 watts $17.50 

12 inch 8/ohm . $7 

2 inch 15 ohm . $2 



English push-button on/off switches, 
75c each. Pack and post 10c. 


Mini cable, 4 strand shielded, lots of 
uses, including microphone cable, ex¬ 
tension speakers etc . 10c yard 

Radio knobs, push on .... 50c doz. 
Miniature valve sockets 7 and 9 pin 
15 cents each. 
Picture tubes, all sizes, new in cartons. 
$25.00. With your dud. Bonded extra. 

Philips IFT’s 455KC . 75c each 

Aerial and oscillator coils .. 50c each 


Scope soldering iron, standard; mini 
scope. Scope De Luxe. Vibra scope; 
National scope transformer. __ 

Vinyl insulating tubing, 13MM 
wall thickness .030, 25 yards .. $1 


Transistor IFs, medium size, 75c each 


Record Changers. Garrard AT 6 



TRANSISTOR AMPLIFER, well known 
make, 1 watt output. $8 


ELECTROS: 



3 In one 


50 

250 

415 

8 

350 

415 

10 

350 

415 


75 cents each. 




Steel speaker baffle unit 6 x 9, 7 x 5 
speaker, $1.00. 

Pack and post 15c. _ 

Transistor speaker and drive transform¬ 
ers, large and midget type .. $1.00 
Speaker transformers 15,000 and 25,000 
to 3 ohms 6 watts .... $1.50 each 
5,000 to 3 and 15 ohms .. $1.25 each 
Transistor speaker chokes .. $1.50 each 
Here’s value in pots. 

Pots, single log and linear: 

3K, 7*K, 10K, W.W., 20K, 25K, 50K, 
100K, 200K, 250K, 500K, 1 Meg, 

2 Meg.50c each 

1.5 Meg. Dual Concentric .. $1.00 
Pack and post 50c. 

Pots dual ganged 10K, 50c. 1 Meg. 

$1.25 

Pots concentric. 100K 4- 50K, 100K 4- 
2iK, 100K 4- 10K, 250K 4- 250K, 
500K 4- 500K, 1 Met 4 1 Meg., 
1 Meg. 4- 500K. Various others 
50c each 

TV power Transformers 300 mill 225v 
a side, suit amplifiers up to 50 watts 
voltage doublers available, $8.00 each 
TV safety glass per sheet .,. $3.50 
Garrard plug in stereo heads .... $4.00 
TV masks, 17, 21, 23in .... $1.50 each 
Tuning condensers 2 and 3 gang, $1.00 



STEREO AMPLIFIER KIT SETS 


TU 10, 3.5 watt per channel . .. $19 
TU 11, 3.5 watt per channel, has facili¬ 
ties for tape and microphone chan¬ 
nels .$23 

TU 12, 5 watt per channel .... $22.00 
TU 13, 5 watt per channel, with TU 11 

facilities.$27 

Each kit set includes valves and all 
components. Front face plate, if re¬ 
quired, $1 extra. 

Single stage amplifier kit set: 

5 watt per channel . $22.00 

Transistor ear plugs .... 3 for $1.00 
Tag strips, mixed types .. Dozen, 60c 
Switches, oak 4 position .. 50c each 
2 position . 40c each 



Push-button Tuner car radio .. $3.50 


THREE WATT AMPLIFIERS, 
complete with speaker. 
NEW. $10.00 


2 amp fuses . $3.50 per 100 

Special, 12in speaker, 2 ohm Rola, $6.00 
pack and post, 75c. 

Transistor plastic outer case, 50c each 
Transistor carrying straps .. 20c each 
Stereo pick-up arms, with Xtal, $6.00 ea. 
Metal rectifiers for battery and electric 

portables.50c each, post. 10c 

Pilot lamp holders . 30c per doz. 

TV or cabinet castors -4 for $1.00 

100 Mixed Knobs including TV channel 

changers .. $10.00 

240v AC Record Changers, stereo 
$21.50, Mono $20.00. Pack and post, 
N.S.W. $1.50, interstate $2.50. 
Gramophone motor and pick-up, 240v 
AC $11.50. Pack and post, N.S.W. 
$1.00, interstate $1.50. 

OA 70 diodes .. 40c each 

Morganite and IRC resistors. At least 
33 values. Suit transistors, radios, TV, 
etc., $2.00 per 100. Pack and post, 25c. 
3, 5, and 10 Watt IRC wire wound 
resistors. Many values. 

20c each, 12 for $2.00 
100 mixed condensers, micas, ceramics, 
tubular. Fresh stock. 

$2.00. Pack and post 25c. 
50 4- 24, 350 vw 4- 100 mf 25vw, 

75c each 

30, 30mf 300 vw 350vp .. 75c each 
Many others. Invaluable for service. 

SHEPHERD CASTORS, $3.00 set oTZ 

SMALL AMPLIFIER OR TUNER 
CHASSIS, $1.50 each. Pack and post 
25c. 

ALPHA 200V AC 4 amp push-on 
switches, 30c each. Ideal for fridges. 
90 deg. PICTURE TUBE SOCKETS 
25c each. 152 valve sockets, 25c each. 
Transistors AC127, 2N384, 2N217, 

2N218, OC71, OC75. 

$1.00 each. Post and pack 5c. 


VALVES 


12AU7 . 

. $1.25 

6L18 .. 

.. $1.00 

6SA7 ... 

. $1.25 

ECL85 

. . $1.25 

6BU8 .. 

. $1.25 

SP61 .. 

.. $1.00 

6M5 ... 

. $1.25 

UU9 .. 

. . $1.00 

6AN7 .. 

. $1.25 

6BL8 ... 

. $1.25 

6N8 ... 

. $1.25 

12BE6 . 

.. $1.00 

6BM8 .. 

. $1.50 

6BD7 .. 

.. $1.25 

1S5 .... 

. $1.00 

6AU4 . . 

. . $1.25 

1T4 .... 

. .50 

6U9 ... 

. $1.25 

6CJ6 ... 

. $1.50 

6Y9 .... 

$1.25 



6X9 ... 

. $1.25 



TV, IF video and sound strips ., $10 



TV IF Coils, ideal for Coil Formers 
.$1 dozen. 


10MFD 25 WKG 40 volt surge ,. 20c 


Electros 1,8 x 0 9 MF — 20c each 
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SPEAKER BOX SLIMLINE, 19 x 13 

x 6 . $15.00 

8in bass speaker, Bin tweeter. 
Without speakers. 


MULLARD BOOKSHELF “MINI* 
SPEAKER CABINET. 6in 6WR. 
3TC speakers.$25.00 


TWO-GANG TUNING CONDENSER. 
Stromberg Carlson . 50c 


Dial drums 5 inch, 3$, 3} .. 50c each 


National speakers 8 inch built-in 
Tweeter, Crossover net work. $15 
10 inch Bass, mid range 
Tweeter combined. $32 


Fuse holders . 50 cents doz. 

Octal valve sockets .... 50 cents dozen 
Chokes 18 Henry 30 mil.$1.50 


ELECTROS 20 MFD 200 PV — 20c 


RESIN CORE SOLDER 5 yards 75c 


AMPLIFIER CHASSIS, 15 x 7* x 3 $2 


STEREO AMPLIFIER, 3* watts per 
channel . $19 


POWER TRANSFOMER 
240 volt 285 a side 6.3 75 mil. $3.50. 


SPECIALS 

TRANSISTOR AUDIO TRANS¬ 
FORMERS, medium size .. 75c each 
PHILIPS GRAMOPHONE MOTOR. 

4-speed. New. 6-volt . $5.00 

Pack and post, 10c. 
TRANSISTOR OUTPUT AND DRIVE 
TRANSFORMERS. Medium size, $1.50 
pair. 

Pack and post, 10c. 
SPEAKER TRANSFORMERS, 5,000 

to 8 ohms 10 watt.$1.90 each 

Pack and post, 20c. 
DYNAMIC MICROPHONES, good 

quality . $7.50 

8-STRAND WIRE ONE SHIELDER, 
20c per yard. 

CARAVAN TV AERIALS .. $10.50 
SILICON DIODES 210 3254G HR15, 

75c each 

CAR RADIOS, new push-button tran¬ 
sistor 8 . $50.00 

Pack and post, 50c. 
CABINET CLOTH, best quality, 50c 
sq. ft. 

TV CABINETS, 19 SLIMLINE, with 
screw-on legs. Brand-new and polished 
maple, packed in original cartons. Ideal 

for speaker enclosures, etc.$ 10.60 

ELECTROLYTIC CAPACITORS. 20, 

400, 450, 10, 400, 450 . $1.50 

50, 65 . 50c each 

Pack and post, 10c. 

500, 10VW, 12VP . 30c 

400 MFD, 10V . 30c 

00.5MFD, 2000 DD.CW HERMSCEAL, 

20c 

TRANSISTOR SPEAKER TRANS¬ 
FORMERS, 500 to 30 ohm .... 50c 
Pack and post, 10c. 
TRANSISTOR CHOKES, 2 ohm 50c 
Pack and post, 10c. 


NEW RADIOGRAM, chassis, mono, 
complete, valves, speaker .. .. $13.50 


GARRARD, 32 volt, 3 speed record 
changer .. .. .$15 


ADAPTOR for Transistor Radios and 
Tape Recorders. 240 to 6 volts .. $7 


Goldring Cygnet de luxe, 4-speed battery 
record player, Auto, stop.$17 


PLAYMASTER, SUPER BOOKSHELF. 
Two 6WR, one 3TC speakers .. $37.00 


INSTRUMENT CASE, suit record 

player, etc. $7.00 each 

Pack and post, 50c. 


STEREOGRAM CHASSIS VALVES. 
Complete except speakers .... $25.00 
Pack and post. $1.50. 


Dial scales, 5in lli x 6, 10i, 3i, 

91 x i.50c 


Pots 50 ohm switch, .... 50 cents each. 


American or Japanese 2 pin power plugs 
rubber complete with 2i yards flex 50 
centa. Pack and post 10 cents. 


Microphones magnetic or crystal $1.75. 
Pack and post 10 cents. 


New pocket size transistor 6 radios in 
presentation case $20.00. 


Magnavox GWR, 8 WR, 10 WR, 

12 WR. Tweeter 3, 4 or 5 inch 


Speaker Plugs, 4 pin.15 cents 

Speaker Sockets.15 cents 


TV POWER TRANSFORMER, $8. 

300 mil. 26-3 winding. 200 volt second¬ 
ary for Bridge Type Rectifier. 


Speaker box unpolished suit 8 inch 
speaker $3.75. Pack and post 50 cents. 
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Shibaden Portable Video Recorder 


The Shibaden SV-700E is a relatively modest-cost portable 
video tape recorder intended for use in industrial, 
educational, advertising, personnel training and domestic 
situations. It records on iin wide tape using the two-head 
helical scan technique, and gives up to 70 minutes of con¬ 
tinuous recording on a 2400 ft. 7iin diameter spool of tape. 


a transparent plastic panel which permits 
visual monitoring of the tape situation 
with the lid closed. All input and output 
connections are made at the rear of the 
case. 

The TU-12E is a fully transistorised 
monitor receiver having a 12-inch screen. 
It is fitted with an input-output connector 
and circuitry which enables it to be used 
with the SV-700E recorder for “off-air” 
recording and monitoring during both 
recording and replay. The TU-12E includes 
a clock timer unit which may be set 
to turn on both the monitor and recorder 
automatically at a specified time and for 
a specified interval; thus the system is 
capable of recording TV programs or live 
events during the operator’s absence, and 
replaying them at a later time, 

The HV-50U camera is a compact uni*. 


Pictured is a sample SV-700E recorder 
together with a companion Shibaden 
TU-12E Monitor Receiver and an HV-50U 
camera, the three units forming a compact 
CCTV recording/reproducing system 
giving high performance at moderate cost. 
The equipment shown was sent to our 
office for testing and review by the Aus¬ 
tralian agents for Shibaden, Sixteen Milli¬ 
metre Australia Pty. Ltd. 

The SV-700E recorder may be used for 
either recording “live” material using a 
camera such as the HV-50U and a micro¬ 
phone, or for recording “off air” using 
either a monitor receiver such as the 
TU-12E or a slightly modified domestic 
TV receiver. Video requirements are for 
between 0.5 and 2V P-P at 75 ohms 
unbalanced, with negative sync polarity, 
while audio may be either at “mic” level 
(approx. lmV at 10K impedance) or 
“line” level (approx. 80mV at IK imped¬ 
ance). 


A typical Shibaden video recording system. At bottom left is the compact 
camera, fitted with pistol grip, and its associated control unit. 


TRADE REVIEWS 
AND RELEASES 


Video bandwidth of the SV-700E is 
rated at better than 3MHz, with a rated 
horizontal resolution of more than 240 
lines. Record/replay signal to noise ratio 
is rated as better than 40dB, with a video 
output level of IV p-p across 75 ohms. 
Audio bandwidth is rated at 60Hz-10KHz, 
with a signal to noise ratiio of better 
than 40dB and an output level of lOOmV. 
Audio output is at “line” impedance 
(approximately IK). Signals from the 
recorder may be fed, as before, either 
to a monitor receiver such as the TU-12E 
or to a slightly modified domestic TV 
receiver. 

Tape speed used by the SV-70QE is 
6.7ips, while the twin video heads rotate 
at approximately 1,500 rpm to record at 
an effective writing speed of approximately 
500ips. Each video field is recorded on 
a track approximately 10 inches long 
inclined at approximately 3 degrees to 
the direction of tape travel, with the 
audio track recorded along the upper edge 
of the tape and a synchronising control 
track recorded along the lower edge. 
(During recording the video heads are 
synchronised to the vertical sync pulses, 
and reference pulses recorded on the tape 
in the control track; for replay the 
recorded pulses are used to resynchronise 
the heads.) 

The SV-700E is fully solid-state, employ¬ 
ing more than 60 transistors and numerous 
diodes. All wiring is disposed on printed 
wiring boards which are arranged around 
the perimeter of the internal chassis for 
easy service. The unit employs three 
motors, one for the capstan and tape 
spools, another for the video head servo 
system and the third for a cooling fan. 


The controls provided on the SV-700E 
are relatively few in number, and straight¬ 
forward in operation. There are concentric 
recording level controls for video and 
audio, with a level meter which is switched 
to allow each signal to be set for optimum 
recording quality. The main control func¬ 
tion lever has positions for rewind, stop, 
play, fast forward and still — the last 
named being a stop-motion feature which 
operates only in the replay mode. Record¬ 
ing is performed by first setting levels 
and then depressing a button while 
switching to the “play” position. 

There is a switch which may be used 
to select recording signals from either 
the camera or the TV/monitor, also a 
3-digit tape position counter which has 
push-button reset. An “audio only” button 
permits re-recording of the audio track 
without disturbing the video or control 
tracks. 

In order that individual SV-700E 
machines be compatible with each other— 
i.e., in order that one machine may replay 
tapes recorded on another — allowance 
must be made for slight differences in 
timing of video head control servo systems. 
Thus each machine is provided with a 
“tracking” control which acts as a phase 
vernier on the servo system during replay. 
Correct setting of this control is necessary 
for optimum replay signal quality; how¬ 
ever, if a machine is used only to replay 
its own tapes the control will only have 
to be set initially, the setting remaining 
constant. 

Size of the SV-700E is a moderate 
18-3/Sin x 10Hn x 15|in, with a weight 
of 52.81b. The case is covered in black 
leatherette, and has a removable lid with 


employing a 1-inch Vidicon tube. The 
unit is in two parts: a camera head 
which may be either mounted on a 
tripod or hand-held using a matching 
pistol-grip handle (supplied), and a control 
unit which contains scanning, power 
supply and amplifier circuitry. The camera 
employs random interlace and has a rated 
625 line horizontal resolution of approxi¬ 
mately 350 lines. Video bandwidth is rated 
at 5MHz. Both video and modulated VHF 
outputs are provided, the latter tunable 
over a range of channels. Video output 
is 1.0-1.4V P-P at 75 ohms impedance, 
with negative sync polarity, while RF 
output is 30mV minimum into 300 ohms 
balanced. Impedance matching and dis¬ 
tribution units are available as accessories. 

Dimensions of the HV-50U camera 
unit are 5iin x 6$in x 9-5/ 8in, including 
the non-removable fixed-aperture 25mM, 
f/1.9 lens. Dimensions of the control unit 
are 6-3/8in x 3$in x 7$in, and the 
camera unit and control unit each weigh 
2.61b. There 'are only two camera controls 
—electrical focus and beam current—in 
addition to the optical focus provided on 
the lens. The target voltage of the Vidicon 
is automatically adjusted according to the 
average scene brightness level. 

Tested in our laboratory, the SV-700E 
video recorder performed substantially as 
claimed, with a video bandwidth of close 
to 3MHz and an apparent signal/noise 
ratio corresponding to 40dB. While these 
figures give a slight but discernible picture 
degradation — an original/replay com¬ 
parison demonstrates this most clearly — 
the reproduction is more than adequate 
for the intended applications. Certainly 
the performance is impressive considering 
the cost of the instrument compared with 
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transverse-scan studio equipment. The pic¬ 
ture on replay is stable and free from 
weave or jitter, providing the tracking 
control is set to the optimum position. 
The sound reproduction is good and 
exceeded the rated bandwidth and S/N 
ratio figures. 

The “still” or stop-motion replay facility 
works quite satisfactorily, although on 
occasion it is necessary to inch the tape 
forward or backward by hand to remove 
noise bands from the stopped picture. The 
same technique may be used to advance 
the tape “frame by frame” for motion 
analysis. 

The controls of the recorder are con¬ 
veniently disposed, and it proves relatively 
easy to make recordings of a quality 
equal to the best that are possible governed 
both by the recorder and the program 
source. Operation would not appear to 
require skilled technical knowledge, nor 
would the simple maintenance procedures 
such as cleaning of heads and video 
sliprings. Both operation and maintenance 
are described in the accompanying manual, 
and cleaning tools are supplied. 

One small criticism we would make of 
the SV-700E is that the markings identi¬ 
fying the main control lever functions 
are rather poorly printed in white lacquer, 
:n contrast with the engraved coding on 
the main control panel; with even mode¬ 
rate use the former are likely to be rubbed 
Dff by the operator’s hand. In any case, 
the poor quality of the printing tends 
to spoil the appearance of the recorder, 
which is otherwise very impressive. 

The sample TU-12E monitor receiver 
performed well in our tests, giving a crisp, 
steady picture and clean audio both “off 
air” and on replay from the video 
•ecorder. Operation was simple and con- 
/enient, and it proved easy to set the 
inbuilt clock timer to perform any 
equired function. The only aspect which 
we found slightly disappointing was that 
he receiver has no facility for direct 
nonitoring of a CCTV camera; as it 
itands, the video recorder must be used 
is a “go-between.” A facility for direct 
camera input to the TU-12E would permit 
t to be used alone on occasion as a 
^CTV monitor, and would also provide 
ligher picture resolution for such use. 

As with the monitor receiver, the 
TV-SOU camera performed well, although 
he sample supplied appeared to have a 
light mechanical fault as the lens would 
lot focus on objects further distant than 
ibout 10 feet even with the lens ring 
et to “infinity.” The camera appeared 
o have a bandwidth somewhat in excess 
>f 4MHz, and picture stability was good. 
The automatic target voltage circuitry 
ppeared to work particularly well, making 
he camera very suitable for changing 
ight conditions. 

On the debit side we found the lack 
►f an optical lens iris somewhat dis¬ 
appointing—apart from limiting the maxi¬ 
mum scene brightness with which the 
•amera can cope, it seems also likely to 
ncrease the risk of Vidicon photocathode 
►urns. And in view of the lack of an 
ris, the identification of the beam current 
ontrol settings in “f” stop numbers seems 
omeNvhat fatuous. 

An interchaneeable lens arrangement 
light be a worthwhile improvement, and 
fould at least permit the user to replace 
be simple lens with something more 
efined if this were desired. However, 
part from this criticism we find the 
IV-50U camera a well designed unit and 
ne which is capable of a high standard 
>f performance. 

Price of the SV-700E video recorder 
► quoted as $940 plus sales-tax where 
pplicable; prices of the TU-12E and 
IV-50U are available on application. 
Quoted price of a 2,400-foot spool of 
hibaden video tape (about 70 min. 
;cording) is $55 exclusive of tax. Further 
^formation may be obtained by contacting 
ix-teen Millimetre Australia Pty. Ltd., 
'hose address in N.S.W. is State Building, 

9 Market Street, • Sydney 2000. (J.R.) 



These are the arms 
I want around me! 

Encel Stereo Centres carry the widest selection of precision tone 
arms you will find in Australia . . . the Micro series are one of 
the most popular as they represent advanced precision engineer¬ 
ing at most attractive prices. All Micro arms accept Ortofon 
and SME headshells without modification . . . Micro headshells 
may be used with all standard Vi in. mounting cartridges. 
Vertical and lateral movement is almost friction free and has 
been estimated at less than 20 milligrams. Height is adjustable 
and a bias scale and bias hook system eradicates lateral pres¬ 
sure of the stylus. Tracking pressure is adjustable from 0.5 
grams and is clearly indicated on the outrigger scale. Con¬ 
nections to all Micro arms are plug-in types to eliminate solder¬ 
ing, general construction is of machined brass and finish is 
satin-chrome. Miniature ball races are. employed throughout. 
Read the reviews in “Electronics Australia”, April ’66, and in 
“Hi-Fi News” (U.K.), February, ’66. 


MICRO MA-88 PROFESSIONAL — $35.50 
16 In. TONE ARM 

MICRO-MA-77S and — $29.50 

MA-77 TONE ARMS inc. Sales Tax 


LIFT NOW AVAILABLE FOR MICRO ARMS 

A tailored lifting/lowering device is now 
available for all Micro arms. 

Easily fitted, pneumatically 
dampened action . 


$8.50 


FROM CONNOISSEUR . . . THE NEW AND 
HIGHLY SUCCESSFUL SAU-2 TONE ARM! 

With a revolutionary type of gimbal mount¬ 
ing with axis at 45°, the SAU-2 tone arm 
is both unusual and remarkably effective. 
Bias adjustment is automatic — playing 
weight is controlled by a rear counter¬ 
weight with a resilient backing to dampen 
the action. A lifting/lowering device is 
standard equipment — and the head-shell 
accepts all standard Vz in. mounting cart¬ 
ridges. A small set of scales are provided 
to set stylus pressure — they are ac¬ 
curate to 0.1 gram. Height of the arm 
is adjustable from Vb in. to 1 Vz in. This 
new Connoisseur arm will track down to 
Vz gram. Read the review of the SAU-2 
tone arm and the Connoisseur Classic 
turntable in “Hi-Fi News”, May, 1967, p. 
133-5. Write for copies. 

Encel price (including Sales C24 *50 
Tax) is only . 

If you trade-in an All Balance arm with 
lift you pay only $12. 

CONNOISSEUR MODEL SAU-1 TONE ARMS 
Only $14.50 complete with lift! 


NOW 


ELECTRONICS 
(STEREO) PTY. LTD. 


A PRECISION TONE ARM 
FOR ONLY $19! 

The Nikka-Lustre tone arm Model C.P.3 is 
a beautifully engineered instrument which 
will track down to % gram with suitable 
cartridges. An open-front head shell 
accepts all standard Vz in. mounting cart¬ 
ridges — and the arm takes Ortofon and 
SME shells without modification. Minia¬ 
ture ball races are used throughout — an 
outrigger bias adjustment sets stylus pres¬ 
sure. A tailored lifting/lowering device is 
now available for this arm ($7.50). See 
the review in “Electronics Australia”, p. 
123, October, 1966. Write for 
copies. Encel price including Cl Q 
Sales Tax . . 

SAVE YOUR RECORDS . . . USE THE 
UNIVERSAL NIKKA-LUSTRE 
TONE ARM LIFT! 

This beautifully finished and functional 
universal tone arm lift will fit all tone arms 
... the lowering action is pneumatically 
dampened and extremely smooth. Risk of 
record damage may now be 

eliminated. Including Sales $8.50 


Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground Ftoor, 2SM Building 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 29 4563, 29 4564. 

‘Wholesalers ‘Trade-ins accepted 

Australia’s Greatest Hi-Fi Centre 
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Some items from our comprehensive 

STOCK TRANSFORMER 

RANGE 



TRANSFORMERS for use with BRIDGE TYPE 
CONTACT COOLED SELENIUM RECTIFIERS 

The use of a Bridge type Transformer together with a contact 
cooled rectifier and filter capacitor produces a very compact 
low cost power supply. 

VERSATILE NEW RANGE FILAMENT and LOW VOLTAGE 
POWER SUPPLY TRANSFORMERS 

Includes Universal Filament Transformer, T.V. Picture Tube 
Boosters, Battery Charger and Transistor Power Supply Trans¬ 
formers. 

TRANSFORMERS for LOW VOLTAGE SOLDERING 
IRONS 

includes a new Transformer suitable for 3.3 volt soldering irons. 
(Scope, Birko, etc.) 

TYPE PT 5577 • Improved performance • Low Temperature 

rise • Reduced size • 25% Weight Reduction 

TRANSFORMERS SUITABLE FOR TRANSISTOR 
APPLICATIONS 

• Driver, Output, and Modulation Transformers 

• Power Transformers for Transistor DC-DC Converters 

• Thyristor (SCR Trigger Transformer) for circuits similar to 
those described in “Miniwatt Digest'’ April, '64. 


For full details on any of the above Transformers see your nearest AAR Stockist! 




A & R TRANSFORMERS ^ 

46 lexton Ro.id, Box Hill, Victoria Box Hill P O Box 170 Phone 89-0738 


MOTOR SPARES LTD. 


547 ELIZABETH ST. 
MELBOURNE 
PHONE 30-0271 



SPECIALS • 


Solid state Stereo preamplifier 240 V. 
AC ooerated. suitable for all magnetic 
phone cartridges. Tape deck or Micro¬ 
phone inputs. Normal input 5 MV— 
Maximum output of 900 MV. Output im¬ 
pedance 10K to 100K ohms. Gain 45 OB 
—Phono RIAA playback curve and taoe 
NARTB curve. $22.90. 

Stereo Headphones—Impedance 8 Ohms 
to 15 Ohms, complete with lead and 
stereo phone plug. $8.90. 


DS 20 WATT SOLID STATE 
STEREO AMPLIFIER 

Power Output: 20 watts at 2% distortion— 
10 watts Per channel. 

Freq. Response: 50 to 20.000 CPS plus or 
minus 2 DB. 

Hum and Noise: 40 DB. 

Sensitivity: Tuner 300 MV. 

Phono 300 MV 

Tone Control: Bass 
Treble 
CPS. 


SOB C 100 CPS. 

+ 10 DB C 10.000 


Output Impedance: 4 to 16 Ohms. 

Transistor Complement: 2SB173 x 2. 
2SB171 X 2. 2SB34S X 2. 2SB3474 X 

4. Diode X 2. 

Power Supply—220V/AC 50 CPS. 

.$60.00 Nett. 


DS 45 WATT SOLID STATE 
STEREO AMPLIFIER 

Power Output: 45 Watts at 1 % distortion— 
22.5 Watts per channel. 

Freq. Response: 20 to 20.000 CPS plus 
or minus 1 DB. 

Sensitivity: Tape Head 3 MV. 

Phono Mag 4.5 MV. 

Phono Cer. 100 MV. 

Tuner 150 MV. 

Tape 0.7 MV. 

Loudness: 4 10 DB at 50 CPS ♦ 10 DB 

at 10 KC. 

Tone Control: Bass 4 8 DB — 10 DB at 
50 CPS 

Treble 4- 8 DB — 10 DB at 10 KC. 
Output Impedance 4 to 16 Ohms. 

Transistor Complement: 2SB347 X 2. 
2SB34S X 6. 2SB481 X 4. 2SB22 X 2. 
2SB474 X 4. 

Power Supply: 220 V AC 50 CPS 


PRICE 


$100.00 Nett. 


MATCHIN6 SPEAKER SYSTEM FOR BOTH UNITS 

Amplifiers comprising 8in Woofer and Sin Tweeter in Oil finish Walnut Cabinet 14in 
High x 9in Wide and Gin Deep. Impedance 8 Ohms and Power Output 25 Watts each. 

$60.00 pair Nett. 


3. Binoculars—Superior quality—Imported. 7 
x 50, complete with carrying case A 
bargain at 518.75. 

4. Sun Glasses—Samco. Imported from 

Italy. Excellent quality. Only $ 1-25 
pair. 

5. 9-pin shielded Innoval Sockets. Complete 
with shield. 15c each. 

6. Microphones. Model X43 Crystal, response 
60-8000 CPS. finished in grev hammer- 
tone with mounting bracket, to fit stand¬ 
ard microphone or desk stands. Com¬ 
plete with 6ft cable ad plug. Ideal for 
P.A. work. $3.95 each. 

7. Control Knobs suit early model Astor 
radios. Fits standard Uln shaft, push on 
type. 5c each. 

8. Amplifier. Chieftain 4-watt. operates on 
240 V AC. 3 valves. Suitable for use 
with crystal microphond. high input Im¬ 
pedance. Also suitable for phono repro¬ 
duction. All-metal cabinet. $15.00. 

9. Eleco 3000 Electronic Alarm Kit. Either 
of the following can be constructed. Burg¬ 
lar a arm. car alarm, automatic door sig¬ 
nal. light and water alarm system. No 
electronic knowledge required. Reduced 
to clear $11.90. 

10. Shotgun Cartridges. Imported Hubertus. 
12 gauge. 2 *4 in Heavy Load. Long 
Range and water resisting. Made in 
Germany. Available In sizes 4. 6 . 7. 8 
and 9 shot. $2.75 pkt. of 25. 
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TRIO/KENWOOD ALL-SOLID-STATE AMPLIFIER 


From Trio Corporation, of Japan, come two new solid state 
amplifiers, the first of a new range following the announce¬ 
ment by the company that in future it will concentrate ex¬ 
clusively on solid-state designs in the audio field. 


Trio Corporation has also announced 
that it will in future discontinue the 
use of the name “Trio” and will standard¬ 
ise on the use of the trade name “Ken¬ 
wood” which is already used in some 
other countries. 

The two amplifiers submitted for review 
are the TK-250T for which the manufac¬ 
turers claim 20 watts per channel (con¬ 
tinuous power) and frequency response of 
20 to 50,000Hz; and the TK-150T (13 
watts, 20-50,000Hz). 

Both amplifiers are similarly styled, the 
front panel being finished in the currently 
popular colour scheme of black and silver, 
and the metal chassis cover in teak styling. 

We examined firstly the TK-250T, 
which is housed in a compact case meas¬ 
uring only 13in x 4i x 9-15/16in exclud¬ 
ing projection of feet and control knobs. 

Controls on the front panel comprise 
the usual volume, bass, treble, balance 
and input selector but, in addition, there 
is a rotary switch with five positions, 
Power Off, A Speakers, B Speakers, A 
plus B Speakers and headphones. Five 
rocker type switches provide for loudness 
control, stereo or mono mode selection, 
low filter, high filter and tape monitor. 
Also on the front panel are pilot light, 
headphone jack and tape recorder jack. 

A preliminary study of the facilities 
provided indicates that the designers have 
made versatility in operation a major 
consideration. Speaker outlets have been 
designed to allow two pairs of speakers 
to be used simultaneously, or either pair 
separately, thus allowing the same ampli¬ 
fier to provide entertainment in two places. 


At 20 watts, response was measured as 
-ldB at 25Hz and 24KHz. and -3dB at 
18Hz and 58KHz. Although the perform¬ 
ance did not quite meet the manufacturers’ 
published figures, we nevertheless regard 
the results obtained as entirely satisfactory, 
and we would class them as excellent for 
such a moderately priced unit. 

Although the tone control circuitry is of 
the passive type, our tests showed that the 
designers have been able to achieve a very 
low order of distortion. The moderate 
amount of tone adjustment provided (pub¬ 
lished figures are plus and minus lldB 
for both bass and treble controls) might 
be regarded as barely sufficient by some 
people, but the amplifier also has a loud¬ 
ness function which should provide suffi¬ 
cient extra boost for most tastes. 

Power output before clipping was 27 
watts per single channel into a 4-ohm load 


With the chassis removed, the TK-250T 
impresses with its general construction and 
finish. The circuitry is largely conventional 
for solid state amplifiers, but there are 
some interesting features. 

The input stage in each channel is a 
two-transistor direct-coupled preamplifier 
using DC feedback for stability while AC 
feedback from compensation networks 
provides RIAA equalisation for the mag¬ 
netic inputs and NAB equalisation for the 
low level tape input. 

Output from the pre-amplifier is fed 
through the loudness control, source switch 
and volume control to a second pre¬ 
amplifier stage, which is AC coupled and 
incorporates the passive tone control and 
filter circuitry. Following the tone control 
circuity is a single, AC-coupled stage 
preceding the pre-driver transistors of the 
main amplifier. The pre-driver stage is fol¬ 
lowed by a complementary driving pair 
which are DC coupled to a quasi-comple- 
mentary coupled driving pair. Output to 
the loudspeakers is via a lOOOuF capacitor. 

The amplifier has a patented overload 
protection circuit, and an inspection shows 
that this is achieved by a DC feedback 
circuit. A sample of the output voltage 
from one of the complementary driving 





The multiple inputs will accept program 
from two magnetic inputs; tape recorder 
via phone jack and five-pin DIN con¬ 
nector (high level) with alternative high 
level and low level inputs via standard 
audio plugs; also tuner and auxiliary. 

Two power outlets are included on the 
rear panel for the operation of ancillary 
equipment, one bq^ig switched from the 
amplifier On/Off switch, and rated at 
60W; the other coming straight off the 
mains lead, and rated at 300W. 

On test in our laboratory, the TK-250T 
gave a commendable performance and in 
most cases was able to equal or exceed the 
published specifications. 

On operational tests, we found'the fre¬ 
quency response of the amplifier to be 
somewhat conservatively rated at the bass 
end, but it did not quite meet the upper 
limit of — ldb at 50KHz claimed in the 
specification. We measured •—ldB at 15Hz 
and 30KHz at 1 watt level, with the 
power response of the amplifier determin¬ 
ing the performance at high power levels. 


pair is rectified and applied to the base 
of a transistor which shunts the voltage to 
the AC coupled first stage of the main 
amplifier. Under overload conditions, the 
shunting transistor is caused to saturate 
and removes supply voltage from the AC 
coupled first stage. Thermistor temperature 
compensation is also provided. 

The smaller TK-150T amplifier is less 
expensive than the TK-250T, is less power¬ 
ful (13 watts per channel RMS) and not 
so well endowed with facilities. Neverthe¬ 
less, it is still a useful performer, and the 
range of facilities it does possess will be 
adequate for many people who do not 
require the rather elaborate arrangements 
of the larger unit. It is certainly con¬ 
siderably smaller than the TK-250T, the 
case measuring lOJin x 91 in x 3 Jin, ex¬ 
cluding projections. 

Located on the front panel are the con¬ 
ventional volume, bass and treble controls 
(the volume potentiometer being of the 
concentric type, so that it is able to take 
over the function of a balance control). 
The tone controls are ganged. There is an 
input selector switch, catering for four 
inputs (magnetic, tuner and two auxiliary); 
four rocker type switches for power On/ 
Off, loudness, stereo/mono selection, and 
tape monitor; headphone jack; pilot light. 

Facilities on the rear panel comprise 
inputs for standard audio plugs for mag¬ 
netic, tuner, two auxiliaries and tape re¬ 
corder (high level only); a single pair of 
speaker outlets; and a socket delivering 
mains voltage for powering ancillary items 
(tuner, tape recorder, etc.). 

While we were impressed with the gen¬ 
eral performance of this amplifier in view 
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BELOW: The smaller , 
cheaper and less 
powerful Trio/Ken¬ 
wood TK-150T. 


with a total harmonic distortion of 0.8 
per cent, falling to 0.4 per cent at 25 
watts. With a more practical load imped¬ 
ance of 8 ohms, the amplifier was able to 
deliver 20 watts per single channel, the 
total harmonic distortion being 0.15 per 
cent — considerably less than the rated 
0.8 per cent at 20 watts RMS. The power 
delivered to a 16-ohm load was 14 watts 
per single channel, with a total harmonic 
distortion of 0.4 per cent. 

The per-channel power capability, with 
both channels operating, at the onset of 
clipping was: 4 ohms—25 watts, 8 ohms— 
15 watts and 16 ohms—11 watts. All 
power and distortion measurements were 
made at 1000Hz, using a Hewlett-Packard 
distortion analyser. 

Crosstalk was a low — 52dB, with signal- 
to-noise ratio figures measuring as follows: 
Tuner and auxiliary inputs better than 

— 75dB, magnetic with shorted input 
— 60dB and tape with shorted input 

— 55dB (the published specification gave 
— 60dB for tape input). 


ABOVE: The Trio/ 
Kenwood TK-250T 
amplifier has an im¬ 
pressive array of con¬ 
trols. 
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A 342 Kent St 

JMMUmSYDNCY 

NOW AT r 29-8580 


Opposite 2UW between KING & MARKET Sts. 


See our new ground and first floor Hi-Fi Showrooms 

at 

342 Kent Street, Sydney 
between KING & MARKET Sts. 
OPPOSITE 2UW Studios. 

Quiet and pleasant browse around atmosphere designed 
for your convenience. Browse around — ask questions 
— wo are there to assist you. 

ALL WELCOME AND NO ONE ASKED TO BUY. 


ARROW ARE PLEASED THIS MONTH TO ANNOUNCE NEW LOW 
PRICES FOR TWO OF THE WORLD'S BEST HIFI LINES- 


SHURE 


SME 

★★★★★★★★★★★ 


NEW SME PRICES 

Model 3009 arm complete with S2 shell and pick up lead. . $97.50 
Model 3012 arm complete with S2 shell and pick up lead $105.00 

VERY LOW PRICES FOR THE BEST PICK-UP ARM IN 
THE WORLD! 


NEW 


SHURE 


PRICES FOR CARTRIDGES. 


Model VI5 type II. $105.00 

Model M75E.. $60.00 

Model M75-G .$32.50 

Model M75-6 .$32.50 

Model M55-E .$42.50 


Model M44-E .$35.00 

Model M44-7 .$23.00 

Model M44-5 .$23.00 

Model M44-G .$23.00 

Model M44-C.$21.50 


UNBEATABLE PRICES FOR TOP QUALITY 

AT THESE PRICES YOU CAN AFFORD THE VERY BEST — 
DON'T DELAY BUY NOW — SEND FOR TECHNICAL DETAILS 
THERE IS NO SUBSTITUTE FOR QUALITY. 


Contact Arrow NOW for your quote 


of its low price and modest dimensions 
we were unable to meet the maker’s pub 
lished figures in all respects. The figures 
we obtained in our laboratory tests maj 
be summarised as follows: 

Frequency response: — ldB, I 8 H 2 
— 33KHz. 

Power bandwidth (at 8 ohms): 10 Hz 
~53KHz. 

Power output: (into 8 ohms): 11 watts 
per channel, distortion 0.3 per cent. 

Crosstalk: — 50dB (high level inputs), 

Signal-to-noise ratio: 68 dB. 

Distortion at 1W: 0-15 per cent. 

Bass control: — lldB, plus 9dB at 50Hz 

Treble control: — 13dB, plus 9dB at 
lOKHz. 

Equalisation: R.I.A.A. 

It should be noted that neither amplifier 
has inputs for crystal or ceramic cartridge, 
but details of a suitable matching pad are 
included in the handbook of the TK- 
150T only, for those who desire to use 
this unit with a piezo-electric cartridge. 
Presumably, the makers do not visualise 
the higher priced unit being used with 
other than a magnetic cartridge. 

To sum up, the TK-250T and TK-150T 
are well designed and constructed, each 
performing extremely well and represent¬ 
ing excellent value at the retail prices 
asked: TK-250T, $179; TK-150T, $129. 
Supplies should now be available from the 
usual trade channels, and literature is ob¬ 
tainable on request from the distributors, 
Jacoby, Mitchell and Co. Pty. Ltd., 469- 
475 Kent Street, Sydney, N.S.W. 2000. 
(H.A.T.) 

Hiiiiiiiiiiiiiitiiiiiiiiiniiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiitiitiiiiiitiiiiiti 

Hewlett-Packard Oscillator 




SYNC j~ «OOA ~j 


ft. ft ft 


HEWLETT-PACKARD AUSTRALIA 
PTY. LTD. announces a compact new 
RC oscillator, model 204C, which pro¬ 
duces 5V sine waves flat within plus or 
minus .05dB from 5Hz to 1.2MHz. Sig¬ 
nificant improvements for this model com¬ 
pared with previous models are flatter 
frequency response over an increased 
frequency range; lower distortion (less 
than 0.1 per cent over the whole range); 
greater stability and ability to synchro¬ 
nise. The dial is recessed for no-parallax 
setting. Three plug-in interchangeable 
power supplies are offered: AC line-oper¬ 
ated, battery, and rechargeable battery. 

Complete disassembly for major main¬ 
tenance can be done in two minutes. A 
single epoxy glass printed circuit board 
plugs into the output terminals on the 
front panel, and requires only three wiring 
connections. All test points appear at the 
board’s rear connector, the same terminals 
where the modular power-sources plug in. 
Details of the new instrument can be 
obtained from the company at 22-26 
Weir Street, Glen Iris, Victoria. 3146. 
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TRADE RELEASES-IN BRIEF 


PHILIPS ELECTRICAL PTY. LTD. 

has introduced a direct reading conduc¬ 
tivity meter, type PW9501/01, which en¬ 
ables conductivities to be read directly on 
a scale in terms of mhos per cm. The 
accuracy of results is highly dependent 
on temperature, so the instrument pro¬ 
vides full temperature compensation from 
0 to 120 deg C, for all ranges of con¬ 
ductivity. Temperature can either be 
monitored automatically, or its measured 
value can be set manually by two knobs 
on the front panel. The meter has twelve 
measuring ranges, the lowest being 0 to 
1 micro-mhos per cm, and the highest 
0 to 1 mho per cm. Other features of the 
instrument are its ability to measure the 
conductivity of electrically earthed liquids, 
and an output to a recorder. 

Details of -the conductivity meter may 
be obtained from the Scientific and In¬ 
dustrial Equipment Division, Philips Elec¬ 
trical Pty. Ltd., P.O. Box 50, Lane Cove, 
N.S.W. 2066. 

STANDARDS ASSOCIATION OF 
AUSTRALIA is moving its headquarters 
on April 8 to new premises at 80 Arthur 
Street, North Sydney, N.S.W. 2060, after 
31 years at Science House, in Gloucester 
Street. The new telephone number will be 
929-6022. The association’s Victorian 
branch office, which maintains -a refer¬ 
ence library and publications sales section, 
will also change its address this year. 
After June 13 this office will be at 191 
Royal Parade, Parkville, Vic. 3052. Phone 
34-9321. 

TEXAS INSTRUMENTS AUSTRALIA 
LTD. has appointed Mr James Smith as 
N.S.W. representative for the Semiconduc¬ 
tor Products Division. He will be located 
at the company’s Sydney office, Suite 5, 
Rural Bank Chambers, Burwood. N.S.W. 
2134, and will primarily serve the area’s 
rapidly expanding need for integrated 
circuits and other Texas semiconductor 
products. Mr Smith has had wide ex¬ 
perience in marketing electronic compon¬ 
ents in Australia and Britain. 

F. C. LOVELOCK PTY. LTD. has 
released throughout Australia aerosol 
packs of DuPont’s Freon TF solvent, 
which is claimed to meet almost all of 
the requirements of an ideal solvent. Freon 
TF is said to be non-flammable, virtual¬ 
ly non-toxic, chemically and physically 
pure, chemically and thermally inert, and 
stable. Extremely high density and 
low surface-tension permit penetration of 
the smallest cracks and crevices, 
working under dust and dirt to dissolve 
and loosen, -then high volatility lifts 
waste and allows the force of the pro- 

E silent to blow it away. Inquiries to F. C. 

ovelock Pty. Ltd., 19-21 Buckland Street, 
Broadway, Sydney, N.S.W. 2007. 

FERRIS BROS. PTY, LTD. has begun 
trading from a new warehouse and show¬ 
room at 157 Nicholson Street, Eiast 
Brunswick, Vic. Phone 387-1899. The 
new building is situated only three miles 
from the city and about 51 miles from 
the airport. 

EAI-ELECTRONIC ASSOCIATES 
PTY. LTD. has announced a new series 
of electronic instrumentation modules, 
known as X-MOD. The series is sub¬ 
divided into three basic categories: sources, 
control functions, and measurement de¬ 
vices. The X-MOD sources consist of 
modules such as sine wave, squarewave, 
and pulse generators, random noise gen¬ 
erators, precision DC signals, sweep fre¬ 
quency generators, etc. These units may 
be operated either manually or automati¬ 
cally. 

The control function X-MODs consist 
of a series of logical functions which 
permit control of a system. Sources 
may be turned on, or gated voltmeters 
can be triggered, and data printed under 
control of these modules. Sequenced, 


semi-automatic, fully automatic, or signal 
sequenced systems may be constructed 
by use of these modules. The measure¬ 
ment devices permit measurement 
by visual display on a meter scale, 
an oscilloscope, a recorder, or a digital 
numerical display. The signal can be con¬ 
verted to digital data by a digital volt¬ 
meter and stored or printed. For further 
information contact. G. R. Graham, EAI- 
Electronic Associates Pty. Ltd., 26 Albany 
Street, St. Leonards, N.S.W. 2065. Phone 
43-7522. 

PHILIPS TELECOMMUNICATIONS 
OF AUSTRALIA LTD. has appointed 
Mr Ian McKenzie as regional represen¬ 
tative in Malaysia and Singapore. He will 
have his headquarters in Kuala Lumpur. 
Mr McKenzie was formerly manager for 
Philips Communications of Australia in 
Western Australia. 

MINNESOTA MINING AND MANU¬ 
FACTURING (AUSTRALIA) PTY. LTD. 

has released a fast drying, electrical grade 
sealing and bonding material designed 
to provide protection against severe mois¬ 
ture and corrosive conditions encountered 
by vinyl tape wrapped cable splices. Called 
“Scotchkote” Brand Electrical Coat¬ 
ing, it is available in 8oz cans with an 
application brush built into the lid. Rubber 
based and sulphur free, it is specially for¬ 
mulated for use with vinyl tapes because 
of its resistance to the action of common 
plasticisers. Because of its very good 
adhesion to various materials, it can be 
used for manv applications in industry 
and ithe workshop. 

Details of this new 3M product may 
be obtained from the Electrical Products 
Division, Minnesota Mining and Manu¬ 
facturing (Australia) Pty. Ltd., 2 Went¬ 
worth Avenue, Sydney, N.S.W. 2000. 

GERBER SCIENTIFIC INSTRU¬ 
MENT CO., Hartford, Connecticut, 
U.S.A., has appointed Distributors Cor¬ 
poration Pty. Ltd. its sole Australian 
representative. A spokesman for Distribu¬ 
tors Corporation said that Gerber, the 
largest manufacturer of automatic drafting 
systems in the world, had pioneered the 
development of integrated graphic display 
systems, from numerical verification units 
to complete on-line computer systems. 

He said -that Gerber drafting systems 
were characterised by high accuracy (.001- 
in) high speed (700in per second) graphic 
arts line quality, and large table size (up 
to 5ft x 24ft), Systems often include built- 
in general purpose computers. Inquiries 
to the Australian company at 24 Johnston 
Street, Fitzroy, Victoria. 3065. 

RUTHERFORD ELECTRONICS PTY. 
LTD. announces the appointment of Mr 
A. J. Doriean as technical sales manager. 
He will concentrate on Victorian sales, 
while Mr J. J. Rutherford will devote 
more time to interstate sales and to the 
manufacturing facility. 

EMERSON AND CUMING INC., 

Canton, Massachusetts, U.S.A., has re¬ 
leased information of Eccoless Target Sup¬ 
port Columns, which are low reflectivity 
target supports for use in microwave 
anechoic chambers. These columns are 
manufactured from a low density homo¬ 
geneous foam (Eccofoam PS) to provide 
what is claimed to be outstanding physi¬ 
cal and dielectric symmetry. The columns 
are designed and built to the customers 
requirements of size, load bearing capacity 
and reflectivity. Inquiries to the Austra¬ 
lian agents, Wm J. McLellan and Co. 
Pty. Ltd., The Crescent, Kingsgrove, 
N.S.W. 2208. 

E.M.I. (AUSTRALIA) LTD. advises 
that the complete range of accelerometers 
and transducers and associated equipment 
manufactured by Electro Mechanisms Ltd. 
of Buckinghamshire, England, is available 
in Australia. Among the units available 


is the Electro Mechanism Frequency Divi¬ 
der type FD-2, which would be suitable 
for crystal clock projects (see “Answers 
to Correspondents,” Electronics Australia, 
January, 1968). The FD-2 accurately di¬ 
vides input frequencies of up to 5MHz by 
a factor of 10 or 100 depending on the 
internal connections. No frequency error 
is introduced. The unit contains diode 
transistor logic (DTL) elements, is DC 
triggered, and will operate on input wave¬ 
forms of any shape. 

The FD-2 is priced at $194, and is 
available on short delivery from the U.K. 
Details of this and other products in the 
Electro Mechanism range may be obtained 
from E.M.I. (Aust.) Ltd., 301 Castlereagh 
Street, Sydney, N.S.W. 2000. 


NEW EQUIPMENT 
CABINETS 





With lift-up lid over player. Sliding 
door in front of amplifier compart¬ 
ment. Large storage space with four 
separates. Size: 36in wide, 171in 
deep, 31in high. 

Price 

Made and polished.$56.00 

Packing. $2.20 

Kit of Parts.$35.50 

Packing. $1.40 

Teak.Extra $6.50 


New Player Platform model 175 
is 16in x 14in x 3$in. Price $7JO 
for maple or walnut. Kit of parts 
$4.00. Teak 50c extra. Perspex 
cover, 5in high, $8.20 and $1.50 
extra if required hinged. 

Please specify cutout required. 



MODEL 186 

New Player Cabinet model 186 is 
9in high, 17in wide, 16£ deep and 
5jin above shelf. Finished with 
attractive hinged, tinted perspex top. 
Price: $20.00 for maple or walnut. 

Kit of parts: $13.50. 

Teak: $1.00 extra. 

Height of this model can be 
increased to take various amplifiers. 
Tailored cut out. Ask for quotation. 

Free on rail. 

Write for Catalogue and Player 
Guide 

H. B RADIO SALES 

Manufactures of Quality Radio and 
Radio Furniture for 36 years. 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY. 
Telephone 56-5580. 
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NEW IMPROVED 

30 WATT 

NOMINAL 
54w MAX. 

12v. All Transistor 
P. A. AMPLIFIER 

No. S98 — Complete Kit of parts to 
smallest screw. $58. No. 656 — 

Wired ready to operate. 2 models: (1) 
15 ohms tap. 8 ohms. (2) 500 ohms 
tap., 250 125 ohms, each $60. Freight 
extra. Size: 6in w. x 3ln h. x 8’*ln d. 
Weight 6'i\b. 30w. 240v. POWER 

SUPPLY KIT now available. No. 714C, 
Price on application. 


MAGNETIC ST EREO PRE-AMP 

J |n 5Mv, out 
500Mv. Bass 
and treble 18 
O.B. No. 

700C $29. Wired ready for use $31. 

Postage 30c. 


COILS & IPs 455 Kc 

Aer.. R.F. osc. and IF s . . . $1.70 ea. 

Ferrite Aer.$2 

No. 265 Universal Tape OSC coil. $6 
Postage 10c. Write for details and price 



STEREO 


MULLARD 12 TRANSISTOR 

5 watt x 5 watt. 

Distortion i 2 of 1%. Frequency re¬ 
sponse 30 cycles to 18Kc. Output IS 
ohm speaker. 

12in Ig. x 7in d x 4in h. 
Pre-Amplifier kit No. 616C $26.00 
2—5w Main Amplifiers No. 

675C. $34.00 

1—5w Power supply No. 681C $16.00 

Steel chassis, plated No. 649 $ 2.50 


COMPLETE KITS. nuts, screws. 

etc. No. 471C. $78.50 

Wired and tested. No. 471D. extra 
$5.00. Freight extra. Write for blue¬ 
print list of parts. 


R.C.S. PRINTED CIRCUITS 

For all R. and H.. E.A., Mullard, Philips and other designs. 
Clearly ceded. White letters and numbers, easy assembly 
and service, polished and resined for easy soldering. With 
blueprint par;., list. 

SPECIALS: To your drawing—write for particulars and 
Drafting aids. 

New Printed Circuits 


700 Magnetic pre-amp $3 
704 Pre-amp 67-P2 . $2.50 

707 10W stereo. 67, P3 

$2.50 

708 10W. amp. 67, A3 

$2.50 

709 Pre-amp 67.P5 $2.50 
575 HI-FI 5W. amp. $2.50 


Recent Designs 

Part No. 

584 Pre-amp. 65.P10 $2.50 
685 Pre-amp. 65-P12A 

$2.50 

586 Pre-amp 65.P12B $2.50 
590 Philips 10W. amp $2.50 

715 Mull. 10W stereo S3 

716 Mull. 10W pwr. supply 
$2.50 


Writ* for full list. Immediate despatch. Postage 10c. 





R.C.5. COMPLETE 
DO-IT-YOURSELF KITS 

Peak reception, low price. No ex¬ 
pensive test equipment. Everything 
fits. 1964 RF Transporta 7, Complete 

kit—No. 640 .$43.50 

Portable car radio, identical to 640 
above, plus extra switch and car coil. 

etc. No. 642 .$46.00 

(Write for booklet on 640 and 642.) 


Postage Si. 


HI-PI BROADCAST TUNER UNIT 
4 TRANSISTORS—HI SENSITIVITY 

R.F. mixer, I.F., pwr., dectr. stages, adjustable aerial 
coupling. Complete as lllust., wired and tested with 461 
dial, knobs and switch pot. No. 

** tVrVo?:: HS!"574C. k $So! fSS 

I p, -22S-LL-- 

I J WHISTLE FILTER 

for above. No. 128, $4. post 10c 



IMPROVED BATTERY SAVER KIT 

4*2. 6 or 9 volts. Replaces transistor 
battery power input 240 volts A.C. Maxi¬ 
mum milliamps 100. Hum-free operation. 
Size S’iin I. x 2’ain w. x 1’ain h. No. 
657, $6.50 (post 10c). 



f Order by Mall Order, Foifof Note or Money Order (add jsosfj, d/rect 

RADIO PTY. UP.. 651 FOREST ROAD, BEXLEY, EJ.W., 583491, 585385 


PERSONAL PORTABLES 


2 transistors 


Range 30 miles. 

200 with short 

aerial and earth. 

Earpiece only, no 
speaker. Wired 
ready to use. No. 
655D, $10. 

Postage 20c. 
Do-it-yourself kit. 
No. 656C. $9.00. 


582 Do-it-yourself kit. $5. post. 10c. 
593 Wired ready to operate, $6, post, 
10c. 



DIAL KITS 

Scale gold with white letters. 
Size 6}in. x 2|in. to match. 

• No. 459 300pf gang, $4.00 

• No. 451 200pf gang, $4.00 
Post 20c. 


NEW AUDIO AMPLIFIER 


4 transistors. 
*a or 1 watt. 
Small size, cab¬ 
inet 3in x 2in 


1 in 
Suitable 
P./ up. 
com., 
phone 


plastic. 

crystal 

Inter 

micro¬ 

radio. 



etc. (9 volt). 

DO-IT-YOURSELF KIT 665. $10 (Post 
10c). Wired reedy for use. 665D. $11.50 


NEW TRANSISTOR PREAMP KIT 

SIZE 3 x 2 x 1 in 2 req. for Stereo. 
LOW IMP. Input 2 trans. 672C $6.50 

Wired ready for use, 672D . . . . $8 
HIGH IMP. silicon 2 tran. 680C $6.50 
Wired ready for use, 680D . . . . $8 
HIGH IMP. silicon 3 tran. 682C . . $8 
Wired ready for use. 682D . . . . S9.50 
Postage 10c each. Write for data. 


STOCKS NOW AVAILABLE 

"UNIVERSITY" FAMOUS MVA/4 

20,000 ohms per volt. 

Diode prolected 
Full range multimeter 
Fulll size 4 3/16" x 6" 

INCLUDING TEST LEADS 6 INSTRUCTION 

PRICE $16.31 INCLUDING TAX 

Packing and freight $1.00 


UNIVERSITY GRAHAM 

INSTRUMENTS PTY. LTD. 

106 Belmore Rood, Riverwood. N.S.W. 2210 

Telephones: 53-8758, 53-0644 (5 lines). 

Telegrams and Cables: Raquip, Sydney. 

VICTORIA: EASTERN INSTRUMENT 
SERVICE PTY. LTD. 

Suite 17, 67 QUEEN'S ROAD, MELBOURNE, VIC. 3000. 
Phone: 20-3294, 20-6597. 


REPRESENTATIVES 


W.A.: Atkins (W.A.) Ltd., 
894 Hay St., 

PERTH, W.A. 6000. 

TAS.: W. P. Martin 6 
Company, 

202 Argyl* St., 

HOBART, Tas. 7000. 

And 150 Wellington St., 
LAUNCESTON. Tat. 7250. 


S.A.: Jason Trading Co. Pty. 
Ltd., 

33 Market St., 

ADELAIDE, S.A. 5000. 

QLD.: Keith Percy 6 Co. Pty. 
Ltd., 

Waterloo St., 

NEWSTEAD, Bris., Qld. 400S. 



,<jU* 


MODEL MVA4 
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NEWMARKET TRANSISTOR CO., of 
Newmarket, England, has released infor¬ 
mation on a range of high-dissipation 
isolated-can transistors. The company has 
developed a technique by which they eli¬ 
minate the fine wire connections to the 
transistor emitter and collector (which 
have previously limited the permissible 
power dissipation) and have left the base 
connection isolated from the device case. 
The resultant device has no electrical con¬ 
nection to the transistor element other 
than through the connection leads. One 
example of the new transistors is the 
ACY17-21 or NKT237-241 series of ger¬ 
manium PNP T05 1A low frequency 
transistors. 

Further information may be obtained 
from the Australian agents, Tecnico Elec¬ 
tronics Pty. Ltd., P.O. Box 12, Marrick- 
ville, N.S.W. 2204. 

AIM ELECTRONICS LTD., makers of 
a programmable filter oscillator which is 
the newest addition to their modular 
instrumentation system, say that it the 
only one of its kind available. The unit, 
called the PFO 166, has a variety of oper¬ 
ating modes, including filter accept, filter 
reject and oscillate. Variation of the ap¬ 
plied programming voltage between 1 and 
5 volts alters the oscillator output fre¬ 
quency by up to 400 to 1 within an avail¬ 
able frequency range of 0.15 to 50KHz. 
The PFO 166 fits the standard AIM 
rack. Price is $430 and delivery is eight 
weeks. Further details are available from 
Rutherford Electronics Pty. Ltd., 833 Don¬ 
caster Road, Doncaster, Victoria. 3108. 

BOMAC DIVISION of Varian, Beverly, 
Massachusetts, U.S.A., has announced a 
semiconductor microwave oscillator using 
the Impact Avalanche Transit Time (IM- 
PATT) principle which can deliver a 
nominal 60mw CW at a fixed frequency 
of 10.525GHz. AM noise — a drawback 
in earlier IMPATT devices — is said to 
be greatly reduced. Typical applications 
envisaged by the company include use as 
local oscillators and in low-power 
railway monitoring and police Doppler 
radar systems. Further information may 
be obtained from the Australian company 
Varian Pty. Ltd., 38 Oxley Street, Crow’s 
Nest, N.S.W. 2065. 

PLESSEY PACIFIC PTY. LTD. an¬ 
nounces the appointment of Mr John C. 
Robertson as management development 
executive for the Plessey Pacific group 
of companies. He has taken over man¬ 
agement development duties from Mr W. 
Fielder-Gill, who has recently been ap¬ 
pointed to the new position of group 
production executive. Mr Robertson has 
specialised for several years in the manage¬ 
ment development and personnel fields, 
and previously held similar positions with 
two divisions of the Plessey Telecommuni¬ 
cations Group in Great Britain. He gained 
an Honours degree in Arts at Oxford 
University, and is a member of the In¬ 
stitute of Personnel Management in Great 
Britain. 

SPRAGUE ELECTRIC CO., North 
Adams, Massachusetts, U.S.A., has 
undertaken a new approach to low-cost 
dipped silvered mica capacitors with its 
new family of single-film capacitors, types 
434M, 440M and 446M. Type 434M 
capacitors cover the capacitance range of 
lOpF to 51pF, type 440M from 52pF 
to 200pF, and type 446M capacitors from 
201 to 360pF. All three types are rated 
for operation at 500VW DC over a tem¬ 
perature range of minus 55 to plus 85 
deg C. Standard tolerance is 5 per cent, 
although other tolerances are available 
on special order. Complete information 
may be obtained from the Australian 
agents, Cannon Electric (Aust.) Pty. 
Ltd., 58 Cluden Street, East Brighton, 
Victoria. 3187, 

TEXAS INSTRUMENTS AUSTRALIA 
LTD. announces that Mr William F. 
Miles has succeeded Mr David R. Powers 
as general manager. Mr Miles, 37, is a 
graduate mechanical engineer of Mel- 



HEWLETT-PACKARD AUSTRALIA 
PTY. LTD. has announced a new transfer 
oscillator plug-in, model 5257A, for use 
with HP high frequency counters. It has 
a frequency range from 50MHz to 18GHz, 
said to be a wider range than other 
phase-locked transfer oscillators. It 
works with signal levels of typically 
minus 8dBm at 18GHz with sensitivity 
increasing to minus 23dBm at 50MHz. 
The oscillator locks on to a signal over 
a range of 0.4 per cent of the input 
frequency. The instrument has a high 
stability for pulsed RF measurements, 
quoted as 1 part in 10 million per minute. 


Tuning of the unit is by one knob 
only with no mixer tuning stubs and 
proper tuning indicated by a meter. It 
has a direct readout with no offset to 
add to the reading. During measurement 
of CW signals, the readout displays all 
zeroes if the transfer oscillator is not 
phase-locked to the incoming signal. This 
oscillator uses a wideband sampler in 
place of both the harmonic mixer and 
the phase detector of the conventional 
phase-locked transfer oscillator. Further 
information may be obtained from 
Hewlett-Packard Australia Pty. Ltd., 22-26 
Weir Street, Glen Iris, Vic. 3146. 


bourne University and assumed chief 
responsibility for the Australian opera¬ 
tions of the company from March 1. He 
will continue to act also as manager of 
the company’s strip metal rolling mills 
at Elizabeth, S.A. Mr Powers is returning 
to America after three years in Australia. 
He is to become manager of management 
systems at Attleboro, Massachusetts. 

FAIRCHILD AUSTRALIA PTY. LTD. 

has awarded the fourth “Planar” award 
jointly to the Weapons Research Estab¬ 
lishment and the University of Adelaide. 
It was awarded for the successful develop¬ 
ment and orbiting of the WRESAT re¬ 
search satellite. This satellite enabled 
a series of experiments to be conducted 
to improve the understanding of the effect 
of the upper atmosphere on climate and 
weather, particularly to measurements of 
X-ray and ultra-violet ray radiation. The 
Minister for Supply, Senator Henty, re¬ 
ceived the award on behalf of the joint 
recipients. 

CORNING GLASS WORKS has been 
appointed sole Australian distributors for 
R. F. Electronics Inc., of Dallas, Texas, 


U.S.A., who specialise in the manufacture 
of a large range of air-cooled or water- 
cooled dummy loads from 10KW to 
500KW. All these loads use a special 
Corning tin oxide resistor capable of 
withstanding high peak powers and short 
rise time pulses. The loads come com¬ 
plete with cooling system and where re¬ 
quired, power monitoring devices that use 
the calorimetric method and/or RF samp¬ 
ling technique. Inquiries to Corning 
Glass Works, 1202 Plaza Building, Aus¬ 
tralia Square, Sydney, N.S.W. 2000. 

PHILIPS ELECTRICAL PTY. LTD. 

has introduced a “Metallurgical Kit with 
Stress Attachment.” The contents of the 
“Kit” (PW1156) and the “Stress Attach¬ 
ment” (PW1162) can be attached to a 
standard Philips goniometer without any 
further modification. The kit provides 
a simple precise method of making X-ray 
determinations of bulky specimens up to 
40in in any dimension. This is particu¬ 
larly useful when determining retained aus¬ 
tenite, or when measuring residual stress. 
Further details of the kit may be obtained 
from the company at 69-79 Clarence 
Street, Sydney, N.S.W. 2000. Q 


TEL-LEIGH-TUBES 


Tel-Leigh-Tubes have pleasure in introducing “Golden View” tubes at a 
most competitive price. 

These tubes are fully reconditioned and rescreened and are acceptable by 
insurance companies. 

Broken necked, marked or discoloured screened tubes are acceptable for 
exchange (ion-burn excepted). 

We buy old picture tubes — (except ion-burn tubes). 

ALL SIZES IN STOCK — INCLUDING LAMINATED TUBES 


“Tel-Leigh-Tubes” the top-quality tubes are also available. 


All tubes are now guaranteed for two years . 


9 4-UM 


Same day delivery service 

TH LEKH-TUBB. 51 REIISS STREET, LEICHHARDT, SYDNEY, N.S.W. 

Country & Interstate customers: Please rail old tubes to Petersham Station. 
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Low-cost metal glaze resistor with per¬ 
formance charactistics superior 
to Mil-R-22684 

★ Long-term stability 

★ Thick-film reliability 

★ Generous power safety 
factor 

★ Fully insulated 
moulded body 

Diamond spiralled metal 
glaze element 

Ceramic substrate 

Plated-on copper 
end cap 

High temperature 
soldered 
termination 


IRC, the developer of Metal Glaze now 
offers a new, low-cost, moulded Metal 
Glaze resistor, value engineered for opti¬ 
mum precision and reliability. 

The thick-film Metal Glaze resistance 
element. 100 times thicker than con¬ 
ventional films, defies catastrophic 
failure, withstands high temperatures 
and high overloads, and is impervious to 
environmental extremes. Its fully insulated 
moulded body resists solvents, corrosion 
and mechanical stresses and has a dielectric 
strength of 500 VRMS. 

Load life stability is excellent. Resistance change 
is typically less than .5% after 1000 hours, i watt 
at70° C.—four times better than Mil-R-22684 speci¬ 
fication allowance. 

For operation at lower ambients, take advantage with 
confidence of this mighty midget's inherent stability 
characteristics. For instance, at 40° C. you can give it a full 
i watt. 


INTERNATIONAL RESISTANCE CO. (A'SIA) PTY. LTD. 

(A subsidiary of International Resistance Holdings Ltd.) 

THE CRESCENT, KINGSGROVE, N.S.W. TELEPHONE 50 01 1 1 


Manufactured in Australia by 


CAPSULE SPECIFICATIONS 

IRC Type RGQ 

Commercial rating: i W @ 40°C. 

Resistance: 6.2ft to 150Kft 

Tolerances: Std. ± 5% 

Special ± 2% 

(Maroon U coiour) Temp. Coefficient: ± 200 ppm/°C. max. 

.110" Voltage: 350 V. max. 
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TECHNICAL BOOKS 
AND PUBLICATIONS 


Electronic Counting 

ELECTRONIC COUNTING, edited by E. 
J. Kench. Published by Muliard 
Limited, London, 1967. Soft covers, 
6in x 8£in, 219pp., many circuits and 
diagrams. Price in Australia $3.50. 

This is a recent addition to the well- 
known and respected Muliard technical 
publications. Based on material contrib¬ 
uted by workers in various departments 
of Muliard Limited, it is a modest-sized 
but carefully prepared introduction to 
electronic counting and logic circuitry in¬ 
tended for the engineer and technician as 
yet unfamiliar with these techniques. 

Commencing with an introductory dis¬ 
cussion of counting and number systems, 
the book follows with chapters dealing 
with circuit logic, basic counting elements, 
pulse-shaping circuits, binary counters, ring 
counters, BCD counters, counters using 
less common codes, storage, decoding and 
code conversion, and numerical indicator 
tubes. Two appendices give design pro¬ 
cedures for a DTL NAND gate and tran¬ 
sistor bi-stable (flip-flop) circuits. 

The material is presented clearly and 
systematically, as one might expect, al¬ 
though at times the style seems to be 
somewhat rigid and ultra-concise. To this 
reviewer the value of the book as an intro¬ 
ductory work would be improved consid¬ 
erably if a little more space was devoted 
to connective and background explanation, 
to link the various topics together into 
some sort of conceptual unity. 

The text is well illustrated with dia¬ 
grams, tables and circuits, and practical 
examples are given in many places for 
the benefit of those who find this helpful. 
The logic symbology used is substantially 
that recommended by the British Standards 
Association, incidentally. 

Our copy came from Muliard Australia 
Pty. Ltd., who advise that the book is ob¬ 
tainable only from their offices and in¬ 
terstate distributors. In N.S.W. the address 
is 35-43 Clarence Street, Sydney, 2000, 
while in Victoria it is 123-129 Victoria 
Parade, Collingwood, 3066. (J.R.) 

R.S.G.B. Data book 

RADIO DATA REFERENCE BOOK 
(Second Edition). Compiled by G. R. 
Jessop, A.M.I.E.R.E., G6JP. Editor 
T. R. Preece, G3TRP. Published by 
The Radio Society of Great Britain, 
28 Little Russell Street, London, 
W.C.l. Board covers, size 9in x 5*in, 
148 pages. Price in U.K., 12/6. 

This publication has been prepared 
especially for the British amateur and in 
it has been compiled a tremendous amount 
of information in very concise form. Quot¬ 
ing from the foreword: “In general, the 
data is presented in the form of curves, 
tables and charts with only sufficient text 
to permit its effective use. In adopting 
this method of presentation it has been 
assumed that the reader will have suffi¬ 
cient fundamental knowledge for direct ap¬ 
plication of the data.” 

The range of information covered is too 
varied and widespread to be listed in this 
review, but the main headings are: Generali 
Formula—RF Power Amplifiers—Pi-net- 
work Tank Circuits for 1.8 to 30MHz— 
Wideband Couplers — Transmission Line 
Resonators—Aerials—Winding Coils on 
Standard Formers — Desienation of 
Emissions—Amateur Transmitter Ratings 
—Standard Frequency Services. In addi¬ 


tion to these main headings there are 
numerous smaller items dotted through¬ 
out the book (modulation depth chart, 
diagrams of bipolar and FET devices 
with equivalent valve circuits, etc.), vari¬ 
ous nomograms and charts, tables of stan¬ 
dard dimension and mathematical tables. 

The chapter on formulas covers all the 
more common calculations for capacitance, 
resistance, inductance, Ohm’s Law, Q fac¬ 
tor, reactance, resonance, and so on, and 
includes a section on valve characteristics, 
stage gain and negative feedback. Among 
the many charts included are noise diode 
curves—five Pi-network design charts— 
Anode circuit chart—Grid circuit chart— 
Stub matching—SWR. Numerous tabula¬ 
tions are also to be found throughout the 
book, such as: Classification of emissions 
—Radio and TV services in various coun¬ 
tries (including Australia and N.Z.) — 
Meteorological data—Conversions factors 
—SWG and drill sizes—Screws, nuts and 
washers from BS 57 : 1951. 

It follows that with such a wide range 
of material to be covered in such limited 
space, material has to be very concise, 
but there does not appear to be any over¬ 
simplification, and at the very modest 
price asked, this book should be in the 
possession of every practising amateur. 
Inevitably, some of the information applies 
only to conditions in the U.K. but this 
occurs only in a few places, in sections 
dealing with amateur bands allocated in 
U.K. and operating conditions required 
by the British Post Office, for example. 
The greater part of the material will be 
as useful here as in the country of origin. 
Our copy came direct from the publisher. 
(H.A.T.) 


Permanent Magnets 

ATTRACTION AND REPULSION, by 
Malcolm McCaig. Published by Oliver 
and Boyd Ltd., London, 1967. Paper 
covers, 4 3-8in x 7 l-8in, 120 pages, 
with photographic and line diagrams. 
Australian price $1.15. 

This book about the mechanical applica¬ 
tions of permanent magnets is by the 
assistant director of research of the Per¬ 
manent Magnet Association, Sheffield, 
England. The author states that this book 
has been written in the belief that too few 
people appreciate the immense potentiali¬ 
ties of permanent magnets. It is intended 
not only for engineers and students, but 
also for members of the general public 
and manufacturers who may be able to 
incorporate permanent magnets in their 
designs. 

In order to meet the needs of as many 
readers as possible, the book is written 
with two different standards. Certain 
sections are marked with an asterisk, and 
may be omitted by readers who are not 
interested in the more detailed or special¬ 
ised parts. The relationship between cgs 
and mksa units is explained, but all data 
are presented in the former system as the 
values of the units in the latter are rather 
awkward for permanent magnets. 

The contents of the book are as follows: 
Chapter 1, The Story Of Permanent 
Magnets — a short and simple introduc¬ 
tion; Chapter 2, Theoretical Background 
—an explanation fundamental to an 
understanding of the remainder of the 
book; Chapter 3, Permanent Magnet 

Materials-explains the units used, the 

alloys, and (asterisked) manufacturing pro¬ 
cesses; Chapter 4, Magnets for Holding 
and Attracting—describes the applications 
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and design of magnets exerting attraction 
forces; Chapter 5, Permanent Magnets 
That Switch Off—how to make magnetic 
chucks, etc. let go; Chapter 6, Repulsion— 
theory and applications of a little-used 
aspect of magnetism; Chapter 7, Per¬ 
manent Magnets In Rotating Machinery— 
applications such as electric motors, eddy 
current brakes and magnetic drives; 
Chapter 8, General Summary. 

This is a well written, reasonably priced 
book which should have most appeal to 
the general reader or the engineer (in some 
other field), who feels he is a little rusty 
on the subject of permanent magnets. Our 
review copy was supplied by Rigby Ltd., 
22 James Place, Adelaide, S.A. 5000. (J.H.) 

U.S. Exams Manual 

RADIO OPERATOR’S LICENCE Q and 
A MANUAL. New revised seventh 
edition, by Milton Kaufman. Stiff 
board covers, 8}in x 5iin, 568 pages. 
Published by John F. Rider, Publisher 
Inc., New York. Price in Australia 
$9.95. 

Since this book has been prepared for 
those intending to sit for examinations 
conducted in the U.S.A. by the Federal 
Communications Commission for radio¬ 
telephone operator’s licences, its usefulness 
must be regarded as limited for the Aus¬ 
tralian user. As the title implies, it is in 
the format popular with American educa¬ 
tors, a question such as might be encount¬ 
ered in one of the examinations, followed 
by a model answer. In this work, the 
answer is followed by a more detailed dis¬ 
cussion than is called for in an examina¬ 
tion answer, to give the student an under¬ 
standing of the subject matter. 

The book has six chapters and four 
appendices. To conform to F.C.C. termin¬ 
ology, the chapters are called Elements, 
an Element being a section of the exam¬ 
ination which must be passed. The 
Elements covered in this book are: 
Element I—Basic Law—and Element II— 

Basic Operating Practice-which are 

concerned with operating regulations in the 
U.S.A. and therefore have no practical 
value to the Australian reader, although 
it is useful background knowledge for 
those who have radio contacts with 
Americans. Element III—Basic Radio¬ 
telephony—is a very long chapter of over 
280 pages, nearly half the book. As the 
title implies, it covers elementary theory 
(AC and DC, valves, amplifiers, transis¬ 
tors, transmitters, aerials, AM and FM and 
propagation) and toward the end begins 
to leave the elementary field with discus¬ 
sions on travelling wave amplifiers, mag¬ 
netrons, waveguides and cavity resonators. 

Element IV—Advanced Radiotelephony 
—is concerned largely with equipment for 
the broadcast field, including recording, in 
its first part; it then goes on to television 
(colour as well as black and white) 
and stereo broadcasts. Element VIII—Ship 
Radar Techniques—covers radar principles 
and operating procedure, and is obviously 
intended for those wishing to take the 
equivalent of our own Commercial 
Operator's Certificate examination. Element 
IX—Basic Broadcast—is a very short 
section dealing with station operating pro¬ 
cedures. 

Appendix I—Rules and Regulations— 

and Appendix II--Communications Act 

—relate to U.S.A. federal law, and there¬ 
fore are of only academic interest to Aus¬ 
tralian readers. Appendix III—Inter¬ 
national Telecommunications Convention 
and International Radio Regulations— is 
of more immediate interest, as also is 
Appendix IV—Geneva Treaty. The book 
ends with a comprehensive index. 

The book is well printed on good 
quality paper and there is no doubt that 
it contains a good deal of useful material 
in concise and easily assimilable form, but 
in assessing its value, one must take into 
account the amount of material intended 
for another environment which is of no 
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YOURS FREE FOR 7 DA YS 

The New ‘Picture-Book’ way of learning 

ELECTRICITY [5 vols.] 
ELECTRONICS [6 vols.] 


BASIC 


You'll Find it easy to learn with this outstandingly successful 
new pictorial method—the essential facts ere explained in 
the simplest language, one at a time; and each is illustrated 
by an accurate, cartoon-type drawing. 


The books are based on the latest research into simplified 
learning techniques. This has proved that the Pictorial 
Approach to learning is the quickest and soundest way of 
gaining mastery over these subjects. 


i 


j POST NOW FOR THIS OFFER! ! 

TECHNICAL BOOK AND MAGAZINE CO. 

295-299 SWANSTON STREET, MELBOURNE — PHONE: 32-3951 

| Please send me Without Obligation to Purchase, Basic Electricity/Basic Electronics on 7 

1 Days' Free Trial. I will either return set, carriage paid, in good condition within B days 
or sene/ down payment of $2.50 (Basic Electricity) followed by 5 fortnightly payments of 

I $2.00. Down payment of $2.50 (Basic Electronics) followed by 5 fortnightly payments of 
$2.50. Alternatively, I will send $11.00 (Basic Electricity—5 parts). $13.10 (Basic Electronics 
I —6 parts) post free. This offer applies to Australia only. 


Tick against set required (only one set allowed at a time on free trial). 
BASIC ELECTRICITY 


□ 


Signature. 


(If under 2i signature of parent or guardian) 


I 

I 

IASIC ELECTRONICS Q | 

I 
I 


Name.]. 

BLOCK LETTERS BELOW 


Address ........... I 

FULL POSTAL 

ALSO AVAILABLE IN THE SAME SERIES: — Payment with order only. 


I. 



These three sets ere eech of two parts end contain between 
240 and 288 pages, 300 illustrations and are uniform in size 
with BASIC ELECTRICITY and BASIC ELECTRONICS. Each 
set of two volumes is priced at $5.90 plus postage 30c. 


FREE TRIAL OFFER DOES NOT APPLY TO THOSE BELOW. 

BASIC SYNCHROS ond SERVOS 

BASIC ELECTRONIC CIRCUITS 
BASIC INDUSTRIAL ELECTRICITY 

BASIC TELEVISION/ PART ONE: 

This is a new series, pari 2 of which will be published ai a laier date. Uniform with other titles in this 
series. Price $3.60, postage 30c. 

THE PURPOSE OF THE MANUALS is to train technicians, not high grade engineers. They are, 
therefore, admirably suited for self-instruction and for use in Colleges and Technical Institutes; also for 
Apprentice Training Schemes in many branches of industry. 


TECHNICAL BOOK & MAGAZINE CO. 

295-299 SWANSTON STREET, MELBOURNE . 

Please post by return the items ticked for which I enclose ■ 


I 


remittance of $•••• .. 

Basic Synchros and Servos 
Basic Electronic Circuits. 
Basic Industrial Electricity. 
Basic Television, Part One. 
Name . 


□ 

□ 

□ 

□ 


Address 


Published by the lechjjikal^Prei!^ London 

TECHNICAL BOOK 
& MAGAZINE CO. 

295-299 SWANSTON STREET, 
MELBOURNE Tel. 32 3951 
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practical value for the Australian reader, 
and balance this against the fairly high 
price. Our review copy cam* from Feffer 
and Simons, Inc., 122 Castlereagh Street, 
Sydney, N.S.W. 2000. (H.A.T.) 


Australian Trio 

AUSTRALIAN TV BOOK, No. 5. Pub- 
fished by “The Age”: Keith Winser 
Publications, Melbourne, 1967. Paper 
covers, 6in x 9iin, 98 pages. Price $1. 

This book is intended for the general 
reader and is divided into four parts: 
Programs and Personalities; Current 
Events and News; Best Reception and 
Viewing; Self-Servicing the Set. The first 
part gives details of the top rated shows 
of 1967 and potted biographies of leading 
TV personalities. The second part includes 
a list of all TV stations operating in 
Australia, including translator stations, 
and news of colour TV developments and 
domestic video taperecorders. The section 
dealing with reception includes several 
pages on aerials and accessories, and 
hints for operating and viewing. 

The servicing section includes a fairly 
comprehensive description of adjustment 
procedures, which could save some service 
calls if carried out carefully. On the other 
hand, the servicing hints are inadequate 
for a complete novice in servicing and 
probably redundant for the experienced. 
The book concludes with a dictionary 
of TV terms. This book should be quite 
useful to the viewer who wishes to get the 
best out of his set. Our review copy was 
supplied by the publishers, who say that 
copies should be obtainable from all 
booksellers and newsagents. (J.H.) 


AUSTRALIAN HI FI AND TAPE RE¬ 
CORDING GUIDE, BOOK 6. Pub¬ 
lished by “The Age”: Keith Winser 
Publications, Melbourne, 1968. Paper 
covers. 6in x 91 in, 130 pages. Price 


This general interest audio book includes 
the following principle features: Review 
of Australian Recordings; The Great 
Baroque Revival; Installing Hi-Fi Equip¬ 
ment; At Home with Stereo; The Solid 
State of High Fidelity; A Review of High 
Fidelitv Equipment; The Latest in Ampli¬ 
fiers; Tone Arms and Pick Ups; Choosing 
Speakers; Self Service; Tape Recording 
Today; Tape Workshop. 

It contains a considerable amount of 
non-technical information to guide the 
high fidelity enthusiast in the selection 
and operation of his equipment. Its main 
purpose is to assist in the understanding 
of the points to be considered when select¬ 
ing equipment, and includes catalogues of 
some available equipment to aid selection. 
This latest edition should be valuable to 
the layman with an interest in this subject. 
Our review copy was supplied by the 
publishers. It is available at all booksellers 
and newsagents in all States. (J.H.) 


AUSTRALIAN RADIO ALMANAC. 
Published by “The Age”: Keith Win¬ 
ser Publications, Melbourne, 1967. 
Paper covers, 6in x 91in, 114 pages, 
price $1. 

Another addition to Keith Winscr’s 
mnual publications, this is a book aimed 
it radio listeners. As with the com- 
>anion volumes, it is largely concerned 
vith equipment selection guides and re- 
dews, and includes prices of some of the 
nakes on the Australian market. 

The book opens with a station finder 
hart and lists of all broadcast stations 
commercial and national). This is fol- 
owed by a large selection of potted 
>iographies of radio personalities. Other 
nain features are: Radio Australia with 
in Asian Accent; Some Station Success 
Itories; Radio Log—this section lists when 
arious stations broadcast news, pop music 
tnd light music; Hi-Fi Receivers and 
Tuners; Car Radio in Australia; Outback 
tadio — with frequencies; Roaming the 
>hort Waves; The Hobby of DX-ing; 


World Time Chart; A Summary of Regu¬ 
lations for Radio and Communications 
Equipment; Self-Service; Battery Replace¬ 
ment Guide. 

This is a reasonably comprehensive 
guide to better listening, up to the standard 
of the other annual publications produced 
by Keith Winser. As such, it can be 
recommended to the general reader with 
an interest in this field. Our review copy 
was supplied by the publishers. It is 
available through all booksellers and news¬ 
agents. (J.H.) 


LITERATURE—in brief 

B.B.C. ENGINEERING MONO¬ 
GRAPH No. 67, Pulse Sound: A System 
of Television Sound Broadcasting Using 
Pulses in the Video Waveform, by J. R. 
Sanders, M.A. (Oxon), research division, 
B.B.C. engineering division, May, 1967. 
This is one of a series of engineering 
monographs published by the B.B.C., 
each dealing with a technical subject 
within the field of TV and sound broad¬ 
casting. 

A method of including the sound signal 
within the video waveform is described 
which has the advantage that a separate 
sound transmitter is no longer required. 
The elimination of the sound transmitter 
allows the full bandwidth of any RF 
channel to be used by the video trans¬ 
mission. The performance of such a sys¬ 
tem is shown to be adequate, both in its 
ability to withstand adverse reception 
conditions and in the quality of sound 
reproduction obtainable. 

The object of the work described was 
to suggest means of effecting a saving 
in the bandwidth required for RF chan¬ 
nels for the transmission of 625-line 
television signals in the VHF bands. The 
adoption of such means would eliminate 
the need for separate sound transmissions 
and a saving of bandwidth of about 
1MHz in each channel allocation could 
be effected. Introduction of such a sys¬ 
tem would have meant use of three forms 
of sound modulation, with resultant diffi¬ 
culties for the receiver industry. It was 
therefore decided to abandon work on this 
proposal, although it may be of possible 
interest for other applications. 


Copies of the monograph may be order¬ 
ed through technical booksellers or from 
B.B.C. Publications, 35 Marylebone High 
Street, London, W.l, England. The U.K. 
price is 5/, while the annual subscription 
for all monographs published is £1. 


NEW AMAZING 



"RAPAR" 

ANTISTATIC 

RECORD 

CLEANER 

at the 

ECONOMY 

PRICE 

$1.95 

“RAPAR” Anti- 
static record 
cleaner with clean¬ 
ing cloth will 
clean and preserve 
your precious re¬ 
cords. 

OBTAINABLE 
AT ALL 
RECORD BARS 
TRADE ENQ., 


RADIO PARTS 


562 Spencer Street. West Melbourne. 
P.O. Box 124. North Melbourne. 
30-1251. 



for all 


electronic industries 

□ PH0TR0NIC 

511PITIWATER ID. BROOKVALE M 93 7664 


CORRECTION 


The price incorrectly shown in the 
Fairchild advertisement on Page 5 
of our March issue as $5.40 SHOULD 
BF $4.50. 



& 


AEGIS 


PRE-WOUND SHORT WAVE COILS 


Covering from 1.5 to 30.0 MHz. 
Specified in Electronics-Australia 
All wave receiver — refer . August, 
September, October, and November 
1967 issues. Write for your Reprint 
copy of the article in August 1967 
Electronics-Australia “Design pro¬ 
cedure for Aegis pre-wound short 
wave coils,” enclosing 20 
cents to cover costs and 
postage. 


Available from 
all good 

radio part stores 




U AEGIS PTY. LTD. 347 Darebin Rd., Thombury, Vic. 3071. 
Phones 49-1017—49 6792. P.O. Box 49, Thornbury, Victoria. 
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NEW! 

From AWA 
World 
renowned 
TO A P. A, 
equipment. 


FULL-COLOUR SOUND! 


TOA comes to Australia backed by the unrivalled 
AWA sales and service organisation. Public 
address equipment of all kinds is TOA’s exclusive 
speciality; for public events, for patrol cars, for 
transport systems, for sports meetings and for all 
indoor P.A. requirements. TOA equipment 
delivers high-efficiency, long life and the kind of 
full-colour sound that stretches carrying power 
and reliability to greater ranges in the most 


difficult conditions. TOA . . . one of the top 
manufacturers of P.A. equipment in Japan. TOA 
. . . recognised leader in reflex horn speakers. 
AWA . . . Australian-owned and the most experi¬ 
enced electronics organisation in the Southern 
Hemisphere. What a combination! AWA are now 
sole distributors for TOA P.A. equipment in 
Australia and New Guinea. Contact your AWA 
office for literature and full details. 



AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED - 554 Parramatta Road. Ashtield. N.5.W. zm lei. /• urn - 10 / vueer 
Street. Melbourne. Vic. 3000 Tel. 67 9161 - 123 Murray Street. Hobart. Tas. 7000 Tel. 34 3 836 - 42-44 Frederick Street. I-aunces- 
ton. Tas. 7250 Tel. 2 1804 - 70 Merivale Street. Brisbane. Qld. 4000 Tel. 4 1631 - 12 Deacon Avenue, R ' c , h r m v °" d ;! 
57 8684 - 231-233 Buiwer Street, Perth, W.A. 6000 Tel. 28 3425 - Cnr. King & Darby Streets, Newcastle, N.S.W 2300 Tel. 2 5I6< 
- 4 Thompson Street. Garran, A.C.T. 2605 Tel. 81 5193 - Also Chandlers (Aust.) Ltd.. Albert and Charlotte Streets, Brisbane, 

Qld. 4000 Tel. 31 0341. 
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AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

Australia's National Wireless Organisation 


TOA ELECTRIC CO. LTD., Japan 

Public Address Equipment 



















TABULATION OF DATA ON 
RECEIVING TUBES, by J. J. Moffitt, 
National Bureau of Standards (U.S.A.) 
Handbook 103, Issued September 29, 1967, 
137 pages, price $US1.25. The NBS Elec¬ 
tron Devices Data Service maintains a 
data file on electron devices manufactured 
in the United States and other countries. 
The essential information gathered is then 
published in handbook form for ready 
reference for engineers. 

This publication contains 'a tabulation 
of receiving-type valves arranged in four 
major sections: a numerical listing by type 
number; a characteristic listing by one 
or two important parameters; a listing 
of similar valve types; and El A base 
connections for the listed valves. En¬ 
gineers should find this volume useful 
when they are narrowing down the 
choice of valves to one or a few types. 
However, they will have to consult valve 
manufacturers data for such details as 
operating conditions and characteristic 
curves for eaclh valve. 

Copies of the publication may be 
obtained from the Superintendent 
of Documents, U.S. Government Printing 
Office, Washington D.C. 20402, U.S.A. 
Remittances must be in U.S. exchange 
and should include an additional one- 
fourth of the price to cover mailing costs. 

VARIAN SPECTRUM, Vol. 1, No. 3, 
February, 1968, the official journal of 
Varian in Australia, includes the follow¬ 
ing articles: an introduction to Varian 
Techtron Pty. Ltd.; Awards to Varian 
Techtron; Eimac high-power infrared 
laser; Ultra-clean pumping; Cary 81 
Raman Spectrophotometer. Varian Spec¬ 
trum is published by Varian Australia 
Pty. Ltd., 38 Oxley Street, Crow’s Nest, 
N.S.W. 2065, to whom all inquiries 
should be addressed. 

STANDARDS ASSOCIATION OF 
AUSTRALIA is seeking comment on the 
following draft Australian standards: 

Doc. 1249, Electric strength of solid 
insulating materials at power frequencies 
(proposed endorsement of BS 2918:1957.) 

Doc. 1250, Phenolic-resin bonded as¬ 
bestos-paper sheets for electrical insulation 
at power frequencies (proposed endorse¬ 
ment of BS 3252:1960.). 

Doc. 1251, Impregnated asbestos cement 
board (self extinguishing) for electrical 
purposes (proposed endorsement of BS 
3503:1962). 

Doc. 1252, Glass fibre woven tapes for 
electrical purposes (proposed endorsement 
of BS 3779:1964.). 

Doc. 1253, Cast epoxide resin insulating 
material for electrical applications at 
power frequencies (proposed endorsement 
of BS 3816:1964.). 

Doc. 1254, Ceramic insulating materials 
for general electrical purposes (proposed 
endorsement of BS 1598:1964.). 

Doc. 1259, Flameproof electric lighting 
fittings. 

Copies of Docs. 1249 to 1254 (issued 
under one cover) and of Doc. 1259 may 
be obtained, without charge, from the 
various offices of the association in all 
capital cities and Newcastle, where copies 
of the British Standards referred to may 
also be examined or purchased. Comment 
on the drafts is invited from persons or 
organisations experienced in the manufac¬ 
ture, testing or use of the relevant elec¬ 
trical materials, and should reach the 
Headquarters of the Association, 80 
Arthur Street, North Sydney, N.S.W. 2060. 
or any branch office, not later than April 
30, 1968. 

TELECOMMUNICATION JOURNAL, 

Vol. 35, No. 2, February, 1968, has a 
detailed account of the World Administra¬ 
tive Radio Conference to deal with mat¬ 
ters relating to the Maritime Mobile Ser¬ 
vice which was held in Geneva, Switzer¬ 
land, from September 18 to November 
3, 1967. The authors of this article are 
F. Thorne and F. J. Clarke of the G.P.O. 
in the U.K. A study on the automatic 
transatlantic service, by R. Adler of Siem¬ 


ens and Halske, represents the first step 
in the development of the automatic inter¬ 
continental telephone service. The Hun¬ 
garian Postal Administration reviews its 
hundred years of existence. 

The issue reports on the following re¬ 
cent activities of the International Tele¬ 
communication Union: the Secretary- 
General’s visit to Ethiopia; the visit to 
ITU headquarters by the U.N. joint 
inspection unit; the C.C.I.R. decision to 
study specifications for low-cost TV re¬ 
ceivers; the meeting of the C.C.I.T.T. 
study group on data transmission; the 
activities of the technical co-operation 
department. 

In the feature ‘‘Ideas and Achieve¬ 
ments,” the journal reports on “NAS- 


COM,” the telecommunication network of 
NASA; on -a new development in laser 
technology; and on the first electronic 
telephone exchange in Belgium, A large 
wall chart of information on the inter¬ 
national consultative committees of the 
ITU is included as a separate sheet in 
this issue as well as a chronological and 
analytical table for 1967. 

Separate editions of the journal are 
published in English, French and Spanish, 
at a subscription of 25 Swiss francs per 
language. Price of single copies is 2.50 
Swiss francs. The journal may be obtain¬ 
ed from the Publications Service of the 
International Telecommunication Union, 
Place des Nations, 1211 Geneve 20, Swit¬ 
zerland. 53 


WHAT SECRET POWER 
DID THIS MAN POSSESS? 



BENJAMIN FRANKLIN (A Rosicrucian) 


Why was this man great? How does anyone—man 
or woman—achieve greatness? Is it not by mastery 
of the powers within ourselves? 

Know the mysterious world within you! Attune 
yourself to the wisdom of the ages! Grasp the inner 
power of your mind! Learn the secrets of a full and 
peaceful life! Benjamin Franklin—like many other 
learned and great men and women—was a Rosicru¬ 


cian. The Rosicrucians (NOT a religious organiza¬ 
tion) first came to America in 1694. Today, head¬ 
quarters of the Rosicrucians send over seven million 
pieces of mail annually to all parts of the world. 


THIS BOOK FREE! 

Write for YOUR FREE COPY of 
"The Mastery of Life”—TODAY. 
No obligation. No salesmen. A non- 
profit organization. Address: 
Scribe: D.J.S, 



SBe ROSICRUCIANS (AMORC) 

BOX 2451, G.P.O., MELB., VIC. 3001, AUSTRALIA 


-—SEND THIS COUPON- 

Scribe: D.J.S. 

The ROSICRUCIANS (AMORC) 

BOX 2451, G.P.O. , MELB. VIC.3001. AUST. 

Please send me the free book, The Mastery of Life, which explains 
how I may learn to use my faculties and powers of mind. 

NAME____ 

ADDRESS__ 


The initials A.M.O.R.C. indicate the true and authentic Rosicrucian Order 
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$23.75 (£ii/i7/6) 


NEW TRANSISTOR SIX PORTABLE KIT 
AT LESS THAN HALF PRICE 

(DESIGNED TO SELL AT OVER $60.00) 

Excellent fidelity is obtained in this new kit set by the use of large speaker and polished 
timber case with attractive gold metal front panel By using heavy duty batteries it is 
economical to operate and is ideal for portable use or that second set. Complete kit of 
parts is supplied with full instructions. CAN BE SUPPLIED WIRED AND TESTED AT 
S5.00 EXTRA. Post and packing N.S.W., $1.25 — Interstate $1.75. 


RESISTORS, CONDENSERS AND POTENTIOMETERS 

We have purchased the resistor and condenser stock ol manufacturers Including S.T.C. and Stromberg-Carlion who bars ceased the 

facture of television and radio receivers and can offer the same at leu than 25 per cent of list price. 

The resistors are mainly I.K.C. and Morganitc In values from 200 ohm. to 5 meg. in Vi, 1 and 2 watt ratings and include some wire 

wound resistors. 

List price, $9.Oft per 100. Our price, 52.00 per 100. Post and packing 25c extra. 

The condensers are in most popular makes and include mica, ceramic, paper, and electrolytic in standard values. 

List price, $11 per 100. Our price, $2.06 per 100. Post and packing, 35c extra. 

The potentiometers are all current types and include switch pots, dual concentric and T.A.O. pots. 

List price, $12 per dozen. Our price, $2.50 per dozen. Post and packing, 25c extra. 

CfSCC For a limited period with each lot of resistors, condensers or potentiometers purchased we will supply free: One New Type 

rKCC Valve Type 6U7G. 6X50T or IT4. 


SPECIAL — OFFER 

Complete KIT hr TRANSISTOR ( PORTABLE $17.50 

The complete kit of parti for the transistor six include* tix transistors, printed 
circuit board, coil kit. 4in speaker, Ferguson driver and output transformers, 
heavy duty battery and all necessary parts to complete the set with full in¬ 
structions. Set Is housed In attractive plastic case as Illustrated. 

Dials nvniiablc for nil States. Post and Pack: extra. N.S.W., Sl.00, Inter., $1.30. 


IT 


11 


ippI 

Pv* - 


NEW ENGLISH MAZDA TRANSISTORS 


TYPE 

xaioi 

XA101 

X0103 


EQUIVALENT 

OC45 

OC44 

OC75 


n.F. TraiwUtnr. 53c 

Ok. Translator .. .. 75e •», 

AUDIO general purpose .. .. 79c 


Ducon type 5FT 123 equlv, OC74. 7Se sa. 

Available In matched pairs at.S1.50 pair 

AUDIO OUTPUT 

Poet and packing on transistors 15c any quantity. 


A.W.A. 23“ E.H.T. transformers end 23“ 110 deg. deflection yokes. New manufacturer's stock E.H.T. units $5.00. Deflection yokel $5.00. Poit free 


NEW VALVES AT BARGAIN PRICES 


•07 .. 

1C7G . 
ID8GT 
1K5G . 
1K7G 
1M5G . 
1PSG . 
105G . 
1T4 ... 


$1.75 
30c 
. 93< 

40c 
. 4fe 
. 40c 

2Sc 
. 25c 

. 45c 


304 . 

. 75e 

6H6G .. .. 

.... 33c 

6SJ7 . 

95s 

3S4 . . . . 

.. . $1.66 

6K7G 

. 45c 

6SN7GT . 

93c 

SV4G . 

. $1.0* 

6KSG . 

. 61c 

6SS7 equlv. 6SK7 
6U7G ___ 

S5c 

45c 

60S . 


6Q7G equlv. 

6B6G SI.00 

6X5GT . 

73c 

6C8G . 

. *0e 

6SA7GT ... 

. 93c 

7C7 . 

35c 


Please add postage on all valves. 


12AT7 . $1.00 

1L5G 95c 

12A6 . SQe 

12SK7 50c 

I2SKS . 50e 

12SH7 . 50c 

*66 1.50 

954 25c 

955 . He 

EK32 . Me 


HEW "TECH" V.T.V.M. MODEL TE65 

23 RANGES. 240V, A.C. powered. 

DC.V. 1.5, 15. 50. 150. 500. 1.500 

A.C.V. 1.5, 15. 50. 150, 500, 1.500. 

D.B. — lOdb to + 60db. 

Resistance. 1 ohm to 1.000 megohm. 

$42.50 POST $1.00 



qNEW 240V ELECTRIC MOTORS j 

.S>* 




3300 R.P.M. can be sup¬ 
plied with or without 
4-speed reduction mech¬ 
anism. Size 3VV* x 244 x 
including spindle. 


$ 2.75 


$11.50 


NEW PORTABLE RECORD PLAYER CASES 

Attractive two-tone cabinet with plastic trim. 
Supplied with Sin x 71n speaker in felt-lined enclosure 
Space for amplifier end batterlei or power eupply. 

13ln x 7!n. 

90c; Interstate. *1.20. 


Dimensions: 151n _ 
Post und Packing: N.S.W., 



NEW MINIATURE MOTORS 

Ideal for models, toys, etc. H to 3 
volts. 6,000 r.p.m. 39c each or $3.50 
per doz. Post 10c. 


EXTENSION SPEAKERS 


$8.50 


New 9x6 speakers In case. 
Post*. Interstate, 55ci N.S.Yr. 49c. 


HEW POWER TRANSFORMERS 

60mA prim.: 240v with 230v tapping Sec. 
285 x 285 with 6.3v filament winding. 
60mA, $3.00. Plus Postage: N.S.W., 35c; 
Interstate, 52c. 

Prim.: 240v, Sec. 385 x 385 at 80mA, fil. 
6.3 and 5v, $4.50. Post.; N.S.W., 40c; 
Interstate, 75c. 

60mA H.T. Chokes, 75c. Post.: 20c. 


T.M.K, MULTIMETERS 

Before buying see our range of 
T.M.K. test instruments. As adver¬ 
tised in April issue of Electronics 
Australia._ 

TYGAN AND SARLON 
SPEAKER GRILLE FABRIC 

List price $8.00 per yard. 

To clear at $5.50 per yard. 

Postage and packing N.S.W., 35c. 
Interstate, 45c. 


NEW MIDGET POWER TRANS. 

40mA prim., 240v. Sec 225 x 225 with «.3v. 
Fil. Winding. 

ta 7e Postage: N.S.W., 15ci 

▼ Interstate 45c. 

30mA 240v Prim. 150 x 150v. See. with S.Sv 
Fil. Winding. 

en Postage: N.S.W., 25c. 

$3.0 Interstate 35c. 


NEW B.S.R. TAPE DECKS 

These new 3-spccd D.S.R. Decks are fitted 
with a digital counter and will take 7in spools. 
2 Track, $35. 4 Track, $40. 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398. 
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New Electrolytic Condensers 

These condensers are miniature pigtail type insulated new 
stock in packets of 12, each packet containing; 3 16mfd 
300V. W., 2, 32 mfd. 300 V.W., 1 25mfd. 450 V.W. and 6 
low voltage electrolytics. $2.50. 

Post and packing 20c extra. 


NEW IMPORTED 4" P.M. SPEAKERS 

Available with a 4 or 16 ohm voice coil. $2.00. 
Post and packing 30c extra. 


NEW IMPORTED SLOT CAR KITS AT 
LESS THAN HALF PRICE 

Complete kit of parts including 12V 
motor and full instructions. 

$2.50 post 25c 



Imported National Transistorised Shoulder Megaphone 

These shoulder megaphones manufactured by National Radio Japan have an 
output of 4 watts, and are supplied complete with inbuilt horn type speaker, 
batteries and microphone. List price $78. 

Special Price $50. Post extra 

Other types also available. 


NEW AMERICAN TWIN 
TELESCOPE TV AERIAL 
Extends to 36in, each section 
can be used singly for car or 
portable .. $1.50. Post 20c. 

SINGLE TELESCOPIC 
Aerial 12in extends to 33in. 
60 cents. Post 10 cents. 


NEW 4-SPEED STEREO 
PLAYER F.O.R.. $23.50 


NEW STEREO CHANGER, 
4-SPEED F.O.R. 


$29.50 


, SLIDER-SWITCHES 
10 pole 2-way silver plated contacts 38c 


POWER TRANSFORMER 

Ma. 14.Y 8*1. 31. volt. ■ tide. M M.A. Om MV, mu IV Fit. 
$2.75 Poet N.S.W. 40c, Interstate 19c. 


72 ohm CO AXIAL CABLE 

20c per yard. Minimum order 5 yards. 


NEW SELENIUM RECTIFIERS 

New Selenium Rectlflere. I or 11 volt st 4 amp., 11.75. Poet. N.9.W., 2Sci 
Interstate, 20c. Transformer for above rectifier tapped for 4 to 12 volte, 
$4.75, Post, N.S.W., 75c; Interstate $1.00. 

As above, 4 ar 12 volt, at 2 amp., $2.75. Post. N.S.W., 55ci laterstate, 45c. 
Treartormar far above, $3.75. Post# N.S.W., 35ct Interstate, 45c. 


TRANSISTORISED SIGNAL INJECTOR. $5.50 

A MUST FOR QUICK TROUBLE SHOOTING Using 
TWO Transistors, complete with instruction sheet and 
battery. Post free. 


LEADER SIGNAL GENERATOR LSG11 

240V A.C, operated, 6 band 120KC to 390 Megs. 
Provision for crystal. a A 

Post N.S.W., 75c; Interstate. $1.25. 

USED HIGH-SPEED 240V. AC/DC MOTORS 

These 240 v. a.c. or d.c. motors are 1/8 H.P. with a speed of 7.000 
R.P.M. and are ideal for small drills, grinders, etc. Dimensions, 5V*in 

x 3Viin, with 5/16in spindle.$3.75. 

Post, N.S.W., 50c; Interstate. 85c. 


NEW EXTENSION SPEAKER 

FITTED IN ATTRACTIVE LAMPBASE 

FOR TRANSISTOR SETS 
SUPPLIED WITH LEAD and 
PLUGS TO SUIT MOST SETS 
(Shade not supplied). 

$3.75 

Post and packing 75c. 


THE NEW C01LAR0 3-SPEED 4 TRACK 
i W A TAPE-DECKS 
1 w w $55.00 

The ideal deck for the 
home constructor, as am¬ 
plifier and all controls can 
be mounted on deck. 

• J-*|m«4 IH, SVa, 7VS. • Pause control. • Takes 71a. spools. 
• Simplified controls, 4 Trajks, S4S» OSC Calls. $1.5$. 



NEW 4" 

EXTENSION SPEAKERS 


These 4" speakers are asoantsd 
plastic cabinets suitable for ase 
Intercom, salts or extension speakers. 
Fitted with switch and volume control. 
SPECIAL PURCHASE ENABLES 
US TO SELL THESE UNITS AT 
$5.00. Port and Packing, N.S.W., 
48c. Interstate, 98c. 


,B I 

as * 


f*srs § I 



A PREAMP FOR MAGNETIC PICK-UP OR TAPE HEADS 

SUITABLE FOB USE WITH THE COLLADO OK B.S.D. TAPE DECKS 

Uiing 3 silicon transistors as featured in October Electronics Australia complete with kit of 
parts including transistors mono $7.50, stereo $13.00, 240 power supply for above $7.00. 

_ Please specify if required for pick»up or tape heads. __ 

NEW 17 & 25 WATTP.A. AMPLIFIERS 

The 25 Watt Amplifier uses 5 valves plus 2 rectifiers including two EF86 low noise valves as 
microphone preamplifier and two EL34 valves Ferguson push-pull output. 

All amplifiers arc fitted with Ferguson output transformers with voice coil tappings of 2 to 15 
ohms. The 25 watt amplifier can be supplied with line output transformers tapped from 100 
to 600 ohms if required at $2.00 extra. 

Inputs provided for microphones, pick-up, and radio with mixing faculties and tone control. 
The 15 watt is as above but using two 6BQ5 valves in push-pull output. 

12in speaker for above (10 watt). W* 75 

Crystal Microphones for amplifier . $4.75 

NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STAN MORE, N.S.W. PHONE 56-7398. 



25 WATT.S53.7S 

17 WATT.$43.75 

Post Extra on 17 Watt. 
N.S.W., SI; Interstate, $1.50 
25 Watt by Rail or Air. 

Too Heavy for Post. 
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AMATEUR BAND NEWS AND NOTES 


Worldwide Contest with a Purpose 


A competition designed to assist in world-wide propagation 
research is being held during this month. All licensed ama¬ 
teurs and short wave listeners are invited to participate. 


By Pierce Healy, VK2APQ* 


The contest has been organised by the 
International Amateur Radio Club in 
Geneva, and has been named the 1968 
IARC Propagation Research Competition. 
The following information on the contest 
has been received from IARC. 

The International Amateur Radio Club 
initiated a program in 1963 aimed at sup¬ 
plementing propagation predictions by 
gathering data on actual amateur radio 
contacts and feeding this data into a 
computer for purposes of verification and 
extending the usefulness of these predic¬ 
tions. The final aim is the preparation 
and publication by the IARC of a manual 
giving prevailing propagation conditions 
(probably of communication time), be¬ 
tween each of the 75 ITU zones, as a 
function of the amateur band used, month 
and the solar activity. In order to generate 
interest in this activity, IARC instituted 
the CPR (Contributed to Propagation 
Research) Award. The contest described 
here is a further effort to generate greater 
interest in this project, hence, we say this 
is a “Contest with Purpose.’" An official 
CPR map showing the 75 ITU Zones as 
completed by 15 zones created by the 
IARC to complete the world map was 
published in our February, 1967, issue. 
Please note CPR zones are not the same 
as the WAZ zones used by “CQ" maga¬ 
zines. 


RULES 

CONTEST PERIOD. Starts: 0001GMT on 
1/4/68. Ends: 2359GMT on 30/4/68. 

OBJECTIVE. The object of the contest 
is for amateurs around the world to con¬ 
tact as many other amateurs in as many 
different CPR zones as they can during 
the contest period. 

FREQUENCY BANDS. Any or all of the 
MF or HF amateur bands 300KHz to 
30MHz may be used subject to these 
being allocated or within the limitations 
laid down by the licensing authority of 
the contest participant. Summary sheets 
must specify whether single band or multi- 
band credit is claimed and, if reports 
cover more than one band, the band 
which is claimed for credit must be spe¬ 
cified clearly in the log submitted. 

itiiiimimiiimiiiitimiiuuiiiiiiiiiiiiiiiiiiitiiiiiuiiiiiiiiiiumiiiiiiHiiiiiiuiiiiiui 

* News and notes tsi Divisional and 
Club activities submitted for inclusion 
in these columns should be forwarded 
direct to Pierce Healy, 69 Taylor St., 
Bankstown, N.S.W., 2200. 


ENTRY CLASSIFICATIONS. 

1. Single operator: Phone, CW, Tele¬ 
type. 

(a) Single Band. 

(b) All Band. 

2. Multi-Operator: All band operation 
only. Phone, CW, Teletype. 

3. Mobile. (Maritime- Aeronautical-Land). 

4. Club. 

CALLING PROCEDURE. To facilitate 
the search for a particular CPR Zone 
it is recommended that participants use 
the following calling procedure: Where 
permitted by the Licensing Authority: 
CQ CPR de (caU)/CPR Zone Number 
(01 through 90). Example: 4U1 ITU/28 
denoting that 4U1ITU is located in CPR 
Zone 28. W3ZA/08 denoting that W3ZA 
is located in CPR Zone 08. Should W3ZA 
be operating portable in New York he 
would call CQ CPR de W3ZA2/08. 

VALID CONTACTS. All contacts must 
be made in (he same mode, i.e., phone 
to phone; CW to CW; teletype to tele¬ 
type. Crossband contacts will not count. 
Within the limitations set forth herein, 
all contacts in which there is an exchange 
of calls and signal reports are valid 
contacts. 

EXCHANGES. 

1. CW section—All stations will ex¬ 
change a five-figure number consisting of 
the signal report in RST scale plus the 
number of the CPR Zone in which the 
station is looated. EXAMPLE: W3ZA 
might transmit 56908. 

2. Phone and Teletype sections — All 
stations will exchange a four-figure num¬ 
ber consisting of the signal report in RS 
scale plus the number of the CPR Zone 
in which the station is located. Example: 
K4ZA might transmit 5908. 

3. If the other station is not in the 
contest and does not send his CPR Zone 
number, or if the contact is made during 
the course of another contest, the contact 
may still be counted provided the correct 
CPR Zone information is supplied in the 
log that is submitted. 

MULTIPLIER. Only one type of multi¬ 
plier will be used: 

A multiplier of one (1) for each different 
CPR Zone contacted on each band. 

DUPLICATE CONTACTS. The same 
station may be worked only once by 
each mode on each band during any 24- 
hour period. Subject to this limitation, 
duplicate contacts are encouraged. Con¬ 
tacts with the same station exceeding 6 
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minutes in duration can be broken down 
in 6-minute periods, each 6 minutes count¬ 
ing as a separate QSO. Example: A QSO 
lasting from 0553 to 0610 will count as 
three QSOs (0553, 0559, 0605). 

SCORING. 

1. Contact Points.—One point is earned 
for each contaot between fixed stations 
in different CPR Zones. Two points are 
earned for each contact between a fixed 
station and a mobile station in different 
CPR Zones. Three points are earned for 
each mobile -to-mobile contact in different 
CPR Zones. No points are allowed for 
contacts within the same zone. 

2. Final Score.—The total score of each 
station will be determined by multiplying 
the total contact points on all bands as 
determined above, by the sum of the 
CPR Zones worked on all bands. 
Example: K4ZA has a point score of 
300 which includes contacts with 10 CPR 
Zones on 15 metres and 20 CPR Zones 
on 20 metres. His total score would be 
300 x 30 = 9,000 points. 

3. Single Operator Stations. 

(a) Single Band.—Final score, total 
QSO points on the particular band 
multiplied by the sum of Zones 
worked on that band. (Report 
phone, CW and teletype 
separately.) 

(b) All Band.—Final score, total QSO 
points from all bands multiplied 
by the total of Zones for all 
bands. (Report phone, CW and 
teletype separately.) 

(c) Mobile and fixed station scores 
for the same station may be com¬ 
bined and reported as a fixed 
station score if separate credit is 
not claimed. 

4. Multi-Operator Stations.—Scoring is 
the same as the All-Band scoring for 
Single Operator Stations. (Multi-Operator 
stations are judged for all-band operation 
only.) 

AWARDS. 

To document the performance of parti¬ 
cipants in this IARC International com¬ 
petition, a full report will be published 
in the IARC Newsletter or the annual 
edition of “INTERADIO - 4U1ITU Cal 
ling” and a summary will be offered to 
other amateur radio publications. 

1. A CPR (Contributed to Propagation 
Research) Certificate of the appropriate 
grade will be issued to each participant 
who submits a log showing 100 or more 
contacts. 

2. A suitable certificate will be awarded 
to the station turning in the highest score 
in each of the categories listed in para 
4 for each mode in each CPR Zone. 

3. In addition, suitable plaques will be 
awarded to the top scoring stations in the 
world in each category, including Club 
Stations. Club standing will be determined 
on the basis of combined scores for all 
modes submitted by three or more of its 
members. The Club to be credited must 
be named by the Club member in his 
individual log. 

SHORT-WAVE LISTENERS. Registered 
SWLs are invited to participate. Awards 
will be on the pattern outlined above for 
amateurs. 
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CLUB COMPETITION. 

1. The club must be a local group. 

2. To be eligible for an award, an 
officer of the club must submit a list of 
all participating members and their scores, 
phone, CW and Teletype. 

3. Each participating member must 
clearly indicate the name of his club on 
his summary sheet. 

4. To be considered for award, a club 
must submit logs by at least three (3) 
members. 

5. The Club score will be the combined 
scores of all its reporting members for all 
modes. 

LOG INSTRUCTIONS. 

1. All times must be kept in GMT. 

2. Use a separate log for each band. 

3. Zone multipliers should be entered 
only the first time they are contacted on 
each band. 

4. Logs must be checked for correct 
contact points and multipliers. 

5. Each entry must be accompanied by 
a summary sheet listing all scoring in¬ 
formation, the category of competition and 
the contestant’s name and mailing address 
in block letters and CPR Zone. 

6. Official log and summary sheets, and 
zone maps are available in limited quan¬ 
tities from the Chairman of the Contest 
Committee and from the IARC Head¬ 
quarters in Geneva. 

If official forms are not available you 
may make up your own by following the 
sample given at right. 

JUDGES. 

All entries will be passed to the IARC 
Contest Committee whose decisions will be 
final. It would be appreciated if the Traffic 
or Contest Managers of national societies 
could collect and send checked bulk en¬ 
tries to the IARC Contest Committee 
Chairman, W3ZA, Mr Lyman M. Rund- 
lett. The Committee will void or adjust 
entries as its interpretation of these rules 
may require. 

DISQUALIFICATION. 

Each participant agrees to observe these 
contest rules as well as all regulations 
established for amateur radio in his own 
country. Certification for violation by his 
licensing authority shall constitute 
grounds for disqualification. 

DEADLINE AND MAILING 
INSTRUCTIONS. 

All entries must be postmarked no 
later than June 1, 1968. Unless otherwise 
instructed by your Radio Club or National 
Society, logs should be sent to: 

L. M. RUNDLETT, W3ZA, 
Chairman, IARC Contest Committee, 
Electronic Industries Association, 

2001, Eye Street, N.W., 
Washington, D.C. — 2000,6, 

U.S.A. 


1968 I.A.R.C. PROPAGATION RESEARCH COMPETITION 
SUMMARY SHEET 


CALL . 

Single Band 
All Band ... 


Single Op. 
Multi-Op. 


CW 

PHONE 

RTTY 


FIXED 


CPR ZONE. 

AERONAUTICAL .i 

LAND . Y MOBILE 

MARITIME .i 

Geographical Coordinates of Transmitting Antenna: Latitude 


Longitude 


Band QSOs 

Zone 

Multiplier 


Points 

Total Score 

Band 

1.8 MHz 


X 


= 

1.8 MHz 

3.5 MHz 


X 


= 

3.5 MHz 

7 MHz 


X 


= 

7 MHz 

14 MHz 


X 


= 

14 MHz 

21 MHz 


X 


= 

21 MHz 

28 MHz 


X 


= 

28 MHz 



X 


= 




X 


= 


TOTAL 


X 


= 

ALL 

BANDS 


INSTRUCTIONS: To determine All BAND score, total each column with 
double line. Single Band stations are permitted to operate on more than one 
band. However, indicate and total ONLY the band claimed. 

REMARKS: (Suggestions, Comments. Please note here transmitter power and 
details of antenna. List calls of all operators). 

Club participation . 

This is to certify that in this contest I have operated my transmitter within the 
limitations of my licence and observed fully the rules and regulations of the 
contest. 

Signature . 

(USE BLOCK LETTERS) Mail to: L. M. Rundlett, 

Name . Chairman, I.A.R.C. Contest Committee, 

Street . Electronic Industries Association, 

City . 2001 Eye Street, N.W. 

Country . Washington D.C., 20006 (U.S.A.). 

SAMPLE OF LOG SHEET 

Contest Log of Amateur Radio Station. CPR Zone . 

CW .... AERONAUTICAL .1 

BAND.MHz PHONE . FIXED . . LAND .f MOBILE 

RTTY ... MARITIME . J 


DAY 


TIME 

GMT 


CALL No. 

SIGN RECEIVED 


No. 

SENT 


POINTS CPR ZONE 


WIRELESS INSTITUTE ACTIVITIES 


This month will be a historic one in 
the activities of the Wireless Institute of 
Australia and of Region III of the Inter¬ 
national Amateur Radio Union. 

During Easter, April 12th to 15th, 
delegates from all States in the Common¬ 
wealth will be meeting, in Sydney for the 
32nd Federal Convention of the W.I.A. 
Also representatives from overseas amateur 
radio societies will be present to discuss 
and formulate ways and means of consti¬ 
tuting a Region III organisation represent¬ 
ing all amateur radio societies of the 
I.A.R.U. in the area. 

Several factors have made such an 
organisation desirable: the growing interest, 
world-wide, in amateur radio; the recogni¬ 
tion at international levels, of amateur 
radio as another service to the community 
in the communication field; the demands 
of developing nations for radio frequency 
allocations for their communication ser¬ 
vices; the ever-increasing demands by 
commercial undertakings for their local 
and international communication links; 


these are just a few of the facts which 
have an effect on the amateur service. 

In Region I, Europe and Africa, an 
active organisation has been in operation 
since 1950. In Region II, the Americas, 
the organisation has crystallised during the 
past five years. The aim of these organisa¬ 
tions is to foster the growth of amateur 
radio within their areas and, when neces¬ 
sary, to represent the amateur service at 
national and international levels on mat¬ 
ters relating to the well-heing of amateur 
radio. 

It is the aim of this first-ever congress 
of Region III societies to formulate plans 
and set up a working committee similar 
to those in Regions I and II. 

The Federal Convention and Inter¬ 
national Amateur Radio Union Congress 
will be held at Wireless Institute Centre, 
14 Atchison Street, Crow’s Nest, the head¬ 
quarters of the New South Wales division 
of the W.I.A. 

At the time these notes were being com¬ 
piled it had been confirmed that two dele- 


CALLING ALL 

PROSPECTIVE AMATEURS 

The Wireless Institute of Aust¬ 
ralia was established in 1922 to 
further the interest of Amateur 
Radio. With over 45 years ex¬ 
perience, who could be more 
experienced in the teaching of 
this subject? 

We are a non-profit making 
Organisation. Correspondence 
Courses are available at any 
time. Personal Classes commence 
in February of each year. 

For further information write to: 

THE COURSE SUPERVISOR, W.I.A., 

14 Atchison Street, 
CROWS NEST, N.S.W. 


ELECTRONICS Australia, April, 7968 


149 

















































High Compliance tweeters 


High Compliance wide range speakers 


FT-502 



SPECIFICATIONS 
Size : 50 mm (2 in.) 

♦Impedance : 8 or 16 0 
Frequency Range: 2,000 — 20.000 c s 
Sensitivity. 100 dB 
Power 30 W max., 8W nom. 

Dimensions: 82x82 mm, 29 mm depth 
Magnet Weight: 193 g (6.81 oz). Ceramic 
Weight: 615g (1% lbs) 

Price $8.04. 

Plus Sales Tax $1.68. 


High Compliance woofers 


FW-162 



SPECIFICATIONS 
Size : 160 mm (6J£ in.) 

♦Impedance : 8 or 16 Q 
Resonant Frequency (f 0 ) 40-50cs 

Frequency Range f„ —2.000cs 
Sensitivity : 97 dB 
Power: 30 W max., 10 W nom. 
Dimensions: 166 x166 mm 
81.6 mm depth 

Magnet Weight . 500 g (1J4 lbs). Ceramic 
Weight: 1,660g (3% |bs ) 

Price $12.00. 

Plus Sales Tax $2.S0- 


FW-202 



SPECIFICATIONS 
Size : 200 mm (8 in.) 

♦Impedance : 8 or 16 Q 
Resonant Frequency (f 0 ): 30—40c/s 
Frequency Range: f 0 —2 f 000c/s 
Sensitivity: 98 dB 
Power: 45W max., 15W nom. 
Dimensions: 208x208mm 
90.8 mm depth 

Magnet Weight: 830 g (1% lbs). Ceramic 
Weight: 2,760g (6.V6 lbs) 

Prices $23.64. 

Plus Sales Tax $4.93. 


Double-cone speakers 



FE-103 



Plus 


$8.64. 
Sales Tax 
$1.04. 

Size : 100 mm (4 in.) 

♦Impedance : 8 or 16 Q 
Resonant Frequency (f„): 65—95 c/s 
Frequency Range: f 0 —18,000c/s 
Sensitivity: 96 dB 
Power: 5W max., 3W nom. 

Dimensions: 105x105 mm, 46.6mm depth 
Magnet Weight: 193g (6.81 oz), Ceramic 
Weight: 630g [\y 9 lbs) 

Coaxial speakers 

FX-201 


FE-163 



$14.64. 
Sales Tax 
$3.05. 



Size : 160 mm (6>£ in.) 

♦Impedance : 8 or 16 Q 
Resonant Frequency (f 0 ): 40—60 c/s 
Frequency Range: f„—20,000c/s 
Sensitivity. 98 dB 
Power: 10W max., 5W nom. 

Dimensions: 166x166mm, 73.7mm depth 
Magnet Weight: 398 g (14.04 oz), Ceramic 
Weight: 1,260g (2 % lbs) 


FX-200 G2 


Prices $23.88. 

Size: 200 mm (8 in.) Plus Sales Tax $4.98. 
♦Impedance: 16 Q 
Resonant Frequency (f„): 45 —75 c/s 
Frequency Range: f„-18,000c/s 
Sensitivity : 101 dB 
Power: 10 W max., 5W nom. 

Dimensions : 206 0mm, 137.5 mm depth 
Magnet Weight: 240g (8.46oz) 

Weight: 2,200g (4% lbs) 



Price $21.60. 


Plus Sales Tax 
$4.50. 


Size : 200 mm (8 in. 

♦Impedance : 1611 
Resonant Frequency (f 0 ): 45—75 c/s 
Frequency Range: f„-18,000 c/s 
Sensitivity: 101 dB 
Power: 10W max., 5W nom. 
Dimensions : 206 0mm, 140.7 mm depth 
Magnet Weight: 234 g (8.21 oz) 

Weight: 2,200 g (4# lbs) 


2-way network 2 or 3-way network 


PW-65A 

Size : 160 mm ( 6 1 2 in.) 

♦Impedance : 8 11 

Resonant Frequency (U : 70-100c s 
Frequency Range. f„—15,000c s 
Sensitivity : 97 dB 
Power: 6 W max., 5 W nom. 

Dimensions: 164.9 0mm, 86.2mm depth 
Magnet Weight: 77.6 g (2.73 oz) 

Weight : 476 g (1# lbs) 

Price $6.60. 

Plus Salas Tax $1.35. 


♦at 400 c s; +at 3,000 c s 



LC-lOO 

Price $6.60. 


Crossover Freq.: 2,500 or 3,500 c/s 
Impedance: 16 Q 
Attenuation: 6 dB/oct. 

Dimensions: 63.10mm, 69mm height 
Weight: 280g (9.88oz) 



LC-300 


Crossover Freq.: 350 or 700c/s, 2,500 or 5,000 c/s 
Impedance : 8 or 16 Q 
Attenuation: 6 dB/oct. 

Dimensions: 83Hx200Wxl34mm D 
Weight: 1,430g (3 % lbs) 

Price $22.20. 

Plus Sales Tax $4.63. 


tweeter 


Price $11.04. 

Plus Sales Tax $2.30 


FHT-1 


FHT-1 

t Impedance: 1611 
Frequency Range: 2,500—16,000c/s 
Sensitivity: 100 dB 
Power: 10W max,, 5W nom. 

Dimensions: 110mm height, 95mm depth 
Weight • 330 g (11.75 oz) 


(SOLE AGENT) 



ZEPHYR PRODUCTS PTY. LTD. 

70 BaTESTORO ROAO, CHAD5TONE, VICTORIA 
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gates from each of the following Region 
III societies would be present:— 

The Japanese Amateur Radio League 
(J.A.R.L.); The Philippine Amateur Radio 
Association (P.A.R.A.); The New Zealand 
Association of Radio Transmitters 
(N.Z.A.R.T.). Together with the Wireless 
Institute of Australia, these represent the 
major societies in the area. Indications are 
that the president of the American Radio 
Relay League (A.R.R.L.), who is also 
president of the International Amateur 
Radio Union, will be attending the con¬ 
gress. Other societies have stated that they 
are fully in accord with the project but 
are unable to send delegates due to lack 
of finance. 


NEW SOUTH WALES 

As host for the Federal Convention and 
International Congress, the New South 
Wales division of the WXA. has arranged 
the accommodation, convention facilities 
and entertainment for interstate and over¬ 
seas visitors. 

The convention will open on Good 
Friday morning, April 12th, at 10 o’clock 
and continue until 4 p.m. At 7 p.m. there 
will be an informal dinner and welcome 
to overseas visitors at Georgian House, 
North Sydney. The opening of the 
I.A.R.U. Congress will take place at 
Georgian House following the dinner. 
Members wishing to attend are asked to 
contact the Administrative Secretary, 
N.S.W. Division. 

On Saturday, April 13th, the W.I.A. 
and I.A.R.U. business sessions will be 
held at Wireless Institute Centre, com¬ 
mencing at 9.30 a.m. until 4.30 p.m. At 
7 p.m., the official Congress and Con¬ 
vention Dinner will be held at Georgian 
House. Members and their ladies are 
invited to attend. Reservations may be 
made by contacting the Administrative 
Secretary, 14 Atchison Street, Crow’s Nest. 

On Easter Sunday, a trip will be made 
to Gosford, where members of the Central 
Coast Branch will be hosts. A working 
session on Sunday afternoon has also 
been scheduled at Gosford. A convention 
session will be at Wireless Institute Centre 
on Sunday evening, commencing at 8 p.m. 

On Monday, April 15th, commencing 
at 9.30 a.m., the final and plenary session 
will be held at Wireless Institute Centre. 
Final addresses and closing of the Con¬ 
gress and Convention are scheduled to 
conclude by 11.30 a.m. 

For the benefit of interstate and country 
members, the WICEN group of the New 
South Wales Division have undertaken 
the task of broadcasting the opening of 
the convention on Good Friday morning, 
commencing at 9.30, from Wireless Insti¬ 
tute Centre; also the closing addresses on 
Monday morning. These broadcasts will 
be made on the 7MHz band using either 
7050KHZ or 7146KHz. 

If possible, edited tape recordings of 
the welcome to overseas delegates and 
speeches at the official dinner will be 
broadcast at suitable times on 14MHz for 
reception in Region III area. These broad¬ 
casting arrangements will be confirmed in 
broadcasts from VK2WI on Sunday morn¬ 
ings prior to Easter. 

CENTRAL COAST BRANCH 

An attendance of well over 300, and 
ideal weather, made the annual Field day 
of the Central Coast Branch, held at the 
Gosford Showground, an outstanding suc¬ 
cess. A feature of this very popular event 
was the catering arrangements by the 
ladies’ committee, which, in addition to 
morning and afternoon teas, provided a 
hot lunch. 





Pictured are those who participated in the third VK single sideband week¬ 
end held at Hamilton, Victoria, over the Australia Day weekend. Back 
row (L. to R.): Roy, VK3ES; Geoff, VK3AC; Brian, VK50J; Dick, 
VK3ARP; George, VK3VX; Bill, VK3CB; Ray, VK3VO; Andy, VK3BE; 
John, VK2QJ; Dan, VK2ADD. Third row: George , VK3LA; lan . . 
Jamie, VK3MC ; John, VK3HW: Ray, VK3ATN; Phil, VK5NN; George, 
VK3AG; Thorb, VK3APS; Keith, VK3ANI; Bill, VK3AHT: Em. 
VK3AEM . Second row: Tony, VK3AOK: Jack, VK3IP; Sandy, VK3AMN; 
Len, VK3LN; Fred, VK3YS ; Alf, VK3LC; Frank, VK3ZU; Les, VK3XM. 
Front row: Stan, VK3SE ; Jack, VK3JA; Don, VK3EY; Chas, VK3IB; 
Harry , VK3ZX; Keith, VK3AKS; Lee , VK3XO. 


I0IS 


AERIAL SYSTEM 


We've* had years of experience 
manufacturing NOISE REDUC¬ 
ING Aerial Systems for use in 
noisy locations . . . Our* Kits 
are the finest you can buyl 
Available everywhere, write for 
our* illustrated leaflet. 


Aogis Manufacturing Co. P./L. 
347 Darabln Rd,, Thornbury, 
Victoria. ’Phona 49-1017. 


A22, 


MODEL C.P.4 


Polycarbonate Clear Thermoplastic 
METER HOUSING 

... is Tougher—more Heat Resistant 
and practically Indestructible! 

• Can be supplied tor all Moving Coil and Moving Iron ranges and 
functions. 

• The Moving Coil version is normally equipped with Taut Band Sus¬ 
pension and is virtually indestructible (tests included being dropped 
25ft. to a concrete path, as well as the usual controlled bump and 
vibration tests). 

• Available with ultra-modern rear-of-panel mounting excutcheon as an 
optional extra. 

For further details contact 


The day’s program catered for all tastes 
—coach tour of the scenic spots, launch 
trip on Brisbane Water, trade displays, 
disposal equipment, field contests, and re¬ 
newing old acquaintances. The feature of 
the day was the 432MHz mobile hidden 



PATON ELECTRICAL PTY. LTD. 

N.S.W.: 90 Victoria Street, Ashfield, N.S.W. 71-0381 (6 lines) 

Vic.: 469 King Street, Melbourne. 329-8873 



ELECTRONICS Australia, April, 7968 


151 
















12 watts per channel 

$121 _ our PRICE 

Plus Freight 


$85 


Walkie Talkies 

Shop Soiled PONY 

9 Transistor lOOmw 
P.M.G. app. $39.95 pr 
were $90 Post $1.00 


AKAI M-8 

.Brand New 
Professional Pack 
was $593.00 now 

$325.00 

Terms 


127 YORK STREET 
Just near Town Hall 


29-3767 29-7021 


SPECIALS 

We have lots & lots of 
specials. Tell us what you are 
looking for and how much 
you wish to pay. We'll tell 
you what's available. 


Magnetic 

Cartridge 

High Compliance 
Diamond Stylus 

$10.00 

Postage 20c 


STEREO 

PHONES 

Few samples only 


$10.00 


Post 30c 


BARGAIN TIME 


LIMITED NUMBER ONLY 

STAR SA30 AMP 


In Australia's largest 
Audio Showroom 


Tape Special 

900' on 3'A Reel 
MYLAR $2.30 

3 hrs at l 7 /g i-P.s. Post 10c 




Sole Agents 



ZEPHYR PRODUCTS PTY. LTD. 

70 BATESFORP ROAD, CHAPSTONE, VICTORIA _ 

DISTRIBUTORS:—A. E. Harrold Pty. Ltd., 123-125 Charlotte Street, Brisbane. Qld.—Home¬ 
crafts Tasmania, 199 Collins Street, Hobart. Tas.—Newton McLaren Ltd., 82 Gilbert Street, 
Adelaide, S.A.—Atkins (W.A.) 894 Hay Street, Perth, W.A.—George Brown & Co. Pty. Ltd. 
267 Clarence Street, Sydney. N.S.W. 
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transmitter hunt, attracting a field of 
eight competitors. It is believed this was 
the first time a 432MHz hunt has been 
held, and judging by the enthusiasm of 
Che competitors will certainly not be the 
last. 

The prize winners for the various events 
were: — 

Mobile Scramble: 

High Frequency Section—1st Les Baber, 
VK2RJ; 2nd Harold Burtoft, VK2AAH; 
3rd Noel Taylor, VK2ASQ. 

VHF Section — 1st Dick Norman, 
VK2ZCF; 2nd Dave Andrews, VK2ASZ; 
3rd Paul Jackson, VK2ZPJ. 

146MHz FM Section—1st Paul Smith, 
VK2ZSA; 2nd Bob Lear, VK2ASZ; 3rd 
Paul Gibson, VK2ZPG. 

7MHz Hidden Transmitter Hunt: 

1st Bill Sinclair, VK2ZCV; 2nd Dick 
Norman, VK2ZCF; 3rd Harold Burtoft, 
VK2AAH. 

144MHz Pedestrian Hidden Transmitter 
Hunt: 

1st Bob Lear, VK2ASZ; 2nd Peter Law- 
son, —; 3rd Colin Christianson, VK2BCC. 

432MHz Hidden Transmitter Hunt: 

1st Harold Burtoft, VK2AAH; 2nd 
Dave Andrews, VK2AWZ; 3rd Ian Mac¬ 
kenzie, VK2ZIM. 

144MHz Long-distance Hidden Trans¬ 
mitter Hunt: 

1st Bob Lear, VK2ASZ; 2nd Les Baber, 
VK2RJ; 3rd Ian Mackenzie, VK2ZIM. 


VK4NK: Treasurer, G. Bonney, 

VK4GI. The patron of the club is D. G. 
Rattray. 


WESTERN AUSTRALIA 

The Goldfields Group have issued an 
invitation to all members and visitors 
to attend their second “Hamfest” to be 
held on June 1st, 2nd and 3rd. Full 
details of the program and accommoda¬ 
tion bookings should be made to John 
Young, VK6ZBY, 27 Ware Street, 
Boulder, W.A. 6432. 


YOUTH RADIO 
SCHEME 

Plans are under way to hold a Com¬ 
monwealth-wide conference of all super¬ 
visors of the Wireless Institute of Aus¬ 
tralia Youth Radio Scheme in Melbourne 
on June 1st and 2nd. Items on the 
provisional agenda include — Administra¬ 
tion on the Federal and State levels, Ad¬ 
ministration of the Correspondence Sec¬ 
tion. Standardisation of Syllabuses, Certi¬ 
ficate Levels, Examinations. Publicity and 
other topics dealing with the future 
progress and activities. It is understood 
that representatives of divisional coun¬ 
cils and federal executive will also be in 
attendance. 


ALWAYS RELY OH R.D.S. 
SPECIALS FOR APRIL 


vm WE ARE 

SELLING THE 

■-K FOLLOWING NEW VALVES 

■ ■, FOR 

25c EACH. 

IA5G 

IK6 

6DA4H 

■ IB5G 

IK5 

6P8 

JSLW iC4G 

IN5GT 

6SF7 

ICS 

IP5GT 

I2BA7 

^ ID8G 

IS4 

I2SJ7 

IH6 

6A7 

I2SK7 

IK4 

6AH4 

9AK8 


Peak, STP708 stereo amp. at $41.25 3 
watts per channel. 

Speakers to suit in teak cabinet with 
separate volume control at $8.63 

Can also be used as extension 
speakers. 

Suppliers of all Radio and TV Components. 

Meters and Multimeters 

H200 Multimeter $11.25 

CT500 Multimeter $12.95 

The Independent Wholesaler 


144MHz Hidden Transmitter Hunt (pedes¬ 
trians): 

1st Leon Skeers, Assoc.; 2nd Colin 
Christianson, VK2BCC; 3rd Peter Lawson, 

Men’s Quiz: 

1st Paul Jackson, VK2ZPJ; 2nd A. 
Wyatt, —; 3rd Keith Howard, VK2AKX. 

Home-built Equipment: 

Large unit: Ken Brown, VK2AJJ, Delta- 
het receiver. 

Small unit: P. J. Charlton, —, 7MHz 
and 144MHz Sniffer. 

Most original: Florence Burtoft, —. 

Ladies’ Quiz: 

1st Mrs Richmond; 2nd Mrs Betty 
Gerdes; 3rd Mrs Jean Williams. 

Ladies’ Scavenger Hunt. 

1st Mrs Jean Williams; 2nd Mrs Patricia 
Skeers; 3rd Mrs E. Agar. 

Prize for the visitor coming the longest 
distance: 

A1 K7WLE, on leave from Vietnam. 

The committee and members of the 
branch express their thanks to the large 
number of commercial firms who contri¬ 
buted so generously to the prize list. 


QUEENSLAND 

The council of the Queensland Division 
reported that at the end of February 
there had been a good response to the 
early payment system of membership sub¬ 
scriptions. The fees for the various grades 
of membership are: City member: $6; 
Country member: $5; Club Affiliation: 
$3.50; Student member; $1.50. The sub¬ 
scription for “Amateur Radio” magazine 
is not included in Club or Student fees. 

Bundaberg 

The Annual General meeting of the 
Bundaberg Amateur Radio Club receiv¬ 
ed an interesting report from the retiring 
president L. Downing, VK4FX. One point 
of particular interest was that there are 
now 33 members in the club. Of these, 
23 are licensed operators, two members 
having passed the A.O.C.P. examination 
during the past year. 

The meeting elected Mrs Jocelyn 
McGrath, VK4JJ as president. Other 
officers elected were:- Secretary, D. Sparks, 


The Y.R.S. originated in New South 
Wales and developed under the guidance 
of Rex Black, VK2YA. In 1962, at the 
federal convention of the Wireless In¬ 
stitute of Australia, held in Perth, the 
scheme was adopted as the basis for a 
Commonwealth-wide organisation. 

Since that time the scheme has flourish¬ 
ed and many commercial and govern¬ 
mental undertakings have recruited trainee 


RADIO DESPATCH SERVICE, 
Radio and Electrical distributors, 
869 GEORGE STREET, SYDNEY. 

Cnr. George end Harris Streets. 

Phone 211-0816, 211-0191. 

Open Seturdey mornings. 
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RADIO HOUSE PTY. LTD. 


306-308 PITT ST., 6 ROYAL ARCADE AND 760 GEORGE ST., SYDNEY 


SPECIAL 

PURCHASE 


Set off three 
potted $3.75 



CHROME VAN 

German screwdriver and 
pocket tester. 

1. 6*12 volt model auto 
test. 

2. Sparkplug tester. 

3. 110*380 volt mains tester. 

$1.25 each 



Actual StM 

“BY ur 8.95 

Fret. One spare mercury 
cell. 

With fob keyring* attrac¬ 
tive gold finish case. 
Simply squeeze. Illumin¬ 
ates car and house locks* 
etc. 

84.00 Petted anywhere 


MULTIMETER TESTERS 



KH'SO 

Modem Design* 33 Micro Amp 
Meter. 

30*000 Ohms per Volt D.C 
13*000 Ohms per Volt A.C. 

1 p.e. Multipliers end Shunts used. 
Printed circuit. 

Clear Scale* rugged moulded 


SPECIFICATIONS 

DC Voltages: 0-0.34.2-3-12-30. 
120-300-600-1*200 V at 30*000 
Ohms per volt. 

AC Voltages: 0-3-12-30420-300. 
600-1*200 V at 13*000 Ohms per 
volt. 

DC Current: 0-.06-6-60-600 mA, 
0-12 A. 

Resistance: 0-60K-6M-60M (350* 
35K* 350K at mid-scale). 

Decibels: minus 20 to plus 57 
dB (0 dB equals 1 mw. 600 
ohms). 

Audio Out: Capacitor in series 
with AC volt ranges. 

Short Test: Internal buzzer. 

Accessory: 1 pr. heavy teat leads. 


PrlCB $11 

with leather case* $38.00. 
Postage SOe to 81 extra. 

Batteries: 1 (1.5V), 1 (15V). 
Size: 3 5-16'* a 6 5-16" s 21'* 
Weight: 1.41b approx. 




LIMITED STOCK ONLY 
Modtl RH-10 

RANGES! 

DC Voltages: 0-10-50-500-1,000V 

DC Voltages: 0-10-50-500-1,000 V 
at 2,000 Ohms V. 

AC Voltages: 0-10-50-500-1,000 V 
at 2,000 Ohms V. 

DC Current: 0-500uA 0-500 mA. 

Resistance: 0-10K-lMeg: 60 ohms, 

6K ohms at centre scale. 

Capacitance: 23uuF to luF, in 
two ranges. 

Decibels:—20 to plus 36db, two 
ranges. 

Output: 0-100 V in four ranges. 

Size: 5in x 3|in x liin. 

Weight: 13oz approx. 

Price $10.75 

Postage 50* to $1 extra. 


NEW MODELS “KAISE” 


Volt, Ohm, Milliamp Meters, 
all with overload protection 
and mirror scale and test leads 
and instructions. 

Model 55 $20 30,000 o.p.v. 

Model 60 $25 50,000 o.p.v. 

Model 70 $22.50 30,000 o.p.v. 

Model 80 $18 20,000 o.p.v. 

Postage extra 50c. 

Double jewelled 2% ± meter 
1% Stabilised film resistors 



TRANSISTOR HEARING AID 

“APOLLO* Model 300. 3 Transistors. 
This Hearing Aid is an ultra-modern 
unit It incorporates the following 
outstanding features: 

Ample power and clear tone. 

Compact—2in x liin. 

Precision printed circuit design. 
Magnetic earphone. 

Separate Tone and Volume Controls. 
Torch Cell—UM5 Battery. 

Complete with leather case. 

NEW MINIATURE MODEL $39.00 
Replacement Battery only 12c. 
Postage 50c extra. 


NoM MI’S 


• Hi 

Ol 




ltivltv-20,000 
Ohme/V^AC. 1 ** 


spBcancAiioNs 
istewytioo v^oi t 

000 Ohme/V). 

AC Voltages: 0-10-15- 
250-500-1000 V <10.- 
000 Oh&a/V). 

iSEa ^ 30ttA * * 
5-50-500mA. 

Resistance: O-IOK* O- 

100K* 0-10 

<62 f ‘Ohme* 020 Ohm*. 
0.2K, 02K at centre 


Capacitance: O.OOOluF. 

0.005UP* O.OJuF-luF. 
Decibel*: minus 200b to 

ossus? VtaEr* 

5 Vi in s IHta). 

Weifbt: 15ot approx. 



Price $1$ 

Poatag* 50c to $1 «xtr*. 

Complete with IntemiX battery* 


New Home or Office telephones complete 
with internal batteries. $9.75 for two units 
and 50 feet connecting wire. Postage 75c. 


t 


TUNStSTOft P0WBED 



Any number can l 

Latest Stand type 
each unit. 

Ideal for office < 


TELEPHONE 

*12.00 

each 

connected together. 

ith Call Button on 

home installation. 
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technicians and cadets from among former 
Y.R.S. students. 

New South Wales 

The Westlakes Radio Club membership 
at the end of February stood at 109, 
making it the largest radio club in 
N.S.W and possibly in Australia. An 
achievement of this nature is ithe result 
of continuing work and interest of the 
members. The club has an excellent record 
of successes in Y.R.S. examinations and 
many active amateurs in the area gained 
their theoretical and practical knowledge 
of amateur radio from attendance at 
club classes. 

It is anticipated that 1968 will be no 
exception. Several club members sat for 
the February A.O.C.P. examination and 
are confident of success. Classes are held 
each Wednesday night and Saturday after¬ 
noon and include morse practice. For full 
particulars of the club’s activities write 
to the Secretary, Allan Coates, P.O. Box 
1, Teralba, 2284, N.S.W. 

Queensland 

It was pleasing to note in the February 
issue of “QTC,” the bulletin of the 
Queensland division, that inquiries re¬ 
garding the formation of three new Y.R.S. 
clubs resulted from information given in 
these notes. Danny Dwyer, Supervisor of 
the scheme in Queensland has made an 
appeal for anyone interested in forming 
a Y.R.S. Club to cater for students attend¬ 
ing schools where there is no Y.R.S. Club, 
to contact him C/ Box 1, D.C.A., Tech¬ 
nical Training School, Brisbane Airport. 
4007. 


South Australia 

On January 29, a State Convention of 
the W.I.A. Youth Radio Scheme in South 
Australia was held at Elizabeth. This was 
the first of its kind to be held in South 
Australia and the Elizabeth Amateur 
Radio Club acted a hosts for the oc¬ 
casion. The State Co-ordinator of the 
Y.R.S., Reverend Bob Guthberlet, chaired 
the meeting. Representatives from the 
divisional council of the W.I.A, including 
the vice-president, Geoff Taylor were 
present. 

Sixteen delegates representing seven 
Youth Radio Clubs attended the conven¬ 
tion. Clubs represented were Elizabeth, 
Port Pirie, Port Augusta, Peterborough, 
Kadina, Nailworth and Christie’s Beach. 

Reports on Youth Radio Scheme activi¬ 
ties and club programs were presented 
by each club and points of common 
interest discussed. An interchange of ideas 
took place and such aspects as the stan¬ 
dards for the various courses and the 
setting and marking of the examination 
papers were discussed. 

Allen Dunn, VK5FD, has been ap¬ 
pointed State Secretary of the Youth 
Radio Scheme. 

It is planned to hold a similar meeting 
in June following the national convention 
to be held in Melbourne. 


iiimmniifUHiHiiiiMiiimiiiiiiiiimiiiiiiiimiiiiiimiiiiiimiiiiiiiiiimiiiiiiiitmi 

AUSTRALIS A 

Official notice has been received 
from the OSCAR project organisation 
that the launch of the Australis A 
amateur satellite has been set for 
“around the middle of the year,” This, 
of course, is subject to the usual re¬ 
servation about postponements, etc. 

State co-ordinators request that 
stations intending to track the satel¬ 
lite contact them immediately so that 
arrangements can be made to notify 
them when final details of the launch 
become known. 

Particulars of all co-ordinators 
were given in the February issue of 
these notes. 

tutuitiumiimiiiiiitisiimimiiiiiiiiiiiitiimiiiiiiiiiiiiimmtiiiiitiiiiiiitfiiiiiiiii 


RADIO SOCIETY OF GREAT BRITAIN 


The January edition of the magazine 
published by the Radio Society of Great 
Britain was the first under the new title 
“Radio Communication.” It is 25 years 
since the superseded title “R.S.G.B. Bul¬ 
letin” was first used. It is emphasised in 
the foreward of the magazine that there 
is no change in the paramount aim of 
the R.S.G.B. and of its journal “For the 
advancement of amateur radio.” There 
is no intention for the magazine to become 
a periodical of interest primarily to pro¬ 
fessional radio engineers. 

President Elected 

The installation of J. C. Graham, 
G3TR, as the thirty-fourth President of 
the Society took place on January 12th. 

The patron of the Radio Society of 
Great Britain is HRH The Prince Philip, 
Duke of Edinburgh, KG. 

Council elected for 1968: President, J. 
C. Graham, G3TR. Immediate Past Presi¬ 
dent, A. D. Patterson GI3KYP. Honorary 
Treasurer, N. Caws, G3BVG. 

Ordinary Elected Members: B. Arm¬ 
strong, G3EDD, J. Eltherington G5UG, 
E. G. Ingram GM6IZ, L. E. Newnham 
G6NZ, R. F. Stevens G2BVN, G. M. C. 
Stone G3FZL, J. W. Swinnerton G2YS, 

E. W. Yeomanson G3IIR. 

Members elected by Zones: A. F. Hun¬ 
ter GW3LTW, H. E. McNally GI3SXG, 

F. K. Parker G3FUR, G. Twist G3LWH. 

Secretary, C.P. Pope. General Manager 

A. E. Dowdeswell ST2AR/G4AR. Q.S.L. 
Bureau Manager, A.O. Milne, G2MI. 

The total number of amateur radio 
transmitting licences in force at November 
30, 1967 were: 

Amateur (Sound) licence “A” 12,597 

Amateur (Sound) licence “B” 693 

Amateur (Sound Mobile) licence 
“A” 2,396 


Amateur (Sound Mobile) licence 
“B” 22 

Amateur (Television) licence 176 

There were also 12,016 model radio 
control licences in force. 

Commenting on various aspects of 
public relations activities, Sylvia Margolis, 
R.S.G.B. Public Relations Officer, referred 
to the use of the word “Ham”. 

“Defence—This is the most difficult 
aspect of the job. One of the greatest 
obstacles to keeping our name clear of 
mud is the use of the word ‘ham’. News¬ 
papers can attribute all kinds of wicked¬ 
ness to a nebulous body of villains whom 
they call ‘hams’ and I am sorry to say 
there is nothing we can do about it, in law. 

“Would it be possible, 1 wonder, for 
us to register the term ‘Radio Amateur* 
somewhere, and to be scrupulous in our 
avoidance of the word ‘ham’ ourselves, 
so that at least, the moment rogue editors 


WE A 

fS 13 SPECIALISE 

A iv W 

TAPE RECORDERS 

EXPERT REPAIRS 

To all brands by German technicians in 
modern equipped workshop. 

Contact 

gUGS s> 

KLAPP ELECTRONICS PTY. LTD., 

224 CHAPEL STREET, PRAHRAN, VICTORIA. 

TELEPHONE. 51-4*53.__ 


BRIGHT STAR CRYSTALS 

PREFERRED BY LEADING MANUFACTURERS 
THROUGHOUT THE COUNTRY FOR— 

ACCURACY-STABILITY ACTIVITY-OUTPUT 

All types of Crystals Available. 

Such As DC 11, FT 243 HC 6U CRA 
B7G, HCI8U, ETC. 

TOLERANCES: 0015%, .002%, 

.003%, .005% ETC. 

Consult us for Crystals for any mobile Radio. 

Prices depend on tolerance and frequency required. 

DISCOUNT FOR QUANTITY ORDERS 



Established 36 Yaars 



AMATEUR AIRCRAFT and ULTRASONIC CRYSTALS also AVAILABLE 

Our new Factory employing the most modern equipment allows 
us to offer you PROMPT DELIVERY lor all your CRYSTAL 

requirements. 

DEVOTED EXCLUSIVELY TO THE MANUFACTURE OF 

PIEI0 ELECTRIC CRYSTALS 

Contractors to Federal and State Government Departments 

REPRESENTATIVES AUSTRALIA AND NEW ZEALAND—MESSRS. CARREL & CARREL. 
BOX 2102, AUCKLAND. 


MESSRS. ATKINS (W.A.) LTD., 
894 Hay Street, PERTH. 

MESSRS. A. E. HAROLD PTY. LTD.. 
123-123 Charlotte Street. BRISBANE. 


MESSRS. LAWRENCE & HANSEN 
ELECTRICAL (VIC.) PTY. LTD.. 
34 Brisbane Street. HOBART, 
and 29 St. John Street. 
LAUNCESTON, TASMANIA. 


546-5076 


BRIGHT STAR RADIO 

LOT 6 EILEEN ROAD. CLAYTON, VICTORIA 


546-5076 


ELECTRONICS Australia, April, 7968 155 













B719 


ELECTRONICS Australia , April , 7968 


How about 
a straight talk 
on rectifier efficiency? 


The uniquecombination of Australian 
computerised production techniques 
and ITT technology has enabled STC 
to combine their range of type EM 
miniature silicon rectifiers into one 
series to cover all applications, the 
EM 400 Series with PRV ratings from 
100 (EM401) to 1000(EM410). 

What does this mean to you? Broad¬ 
ly it means higher quality rectifiers 
at new lower prices. 

Now let’s get down to specifics. 
Firstly, the forward voltage drop has 
been reduced 10%(Max.1 Vatl A). 


AN TTT 

■JL iM .. mJLm worldwide telecom 

ASSOCIATE 


Secondly, the reverse leakage current 
is now a maximum of 5pA. And 
thirdly, the current rating of the EM 
400 Series is 1 A. 

Like more facts? Then contact STC 
now. We'd like to tell you the full 
story on our single-source compon¬ 
ents capabilities. 

Standard Telephones and Cables 
Pty. Limited, Electronic Components 
Division, Moorebank Avenue, Liver¬ 
pool, N.S.W. 2170. Phone Sydney 
602.0333. Melbourne 480.1255. Can¬ 
berra 49.8667. Brisbane 47.4311. 
Adelaide 51.3731. Perth 21.6461. 
Launceston 2 2331. 


unications and electronics 






libelled ‘Radio Amateurs’ we could 
clamp d'own on them. 

“The problem cropped up when ITV 
produced a short play which maligns 
radio amateurs to an extent, about which 
I was alerted. ITV’s lawyer said that 
anybody who twiddles the knob of a radio 
receiver can call himself a ‘ham’. 

“The same situation arose, in a more 
serious way, when a reputable journal 
alleged that radio amateurs were respon ¬ 
sible for interfering with long-distance air¬ 
craft communication! Until we rationalise 
our title, there is little we can do about 
these characters, except try and reform 
them with kindness and good example”. 

(Comment — It became the policy in 
1959 of the Wireless Institute of Australia 
that the word ‘Ham’ be not used nor 
encouraged when relating to amateur 
operators.) 

VHF ACTIVITY 

From the feature “Four Metres and 
Down” in “Radio Communication” are 
some interesting notes on 144MHz con¬ 
tacts during November, 1967. As 
this period is the onset of the northern 
winter and there was an extended tro¬ 
pospheric opening, it would be interesting 
to see if similiar conditions are experienced 
at the same seasonal period in the southern 
hemisphere. 

“What alerted VHF operators to the 
imminence of the opening of the year 
was the steady rise in barometric pressure 
on the evening of November 16, confirmed 
by what the television and news¬ 
paper weather charts displayed in the shape 
of an enormous oval-shaped ‘high’ start¬ 
ing somewhere along the Welsh 
Marches and extending out into the North 
Sea. Typical November weather accom¬ 
panied the phenomenon; no wind, 
almost no visibility in some areas, and 
night temperatures changing freakishly 
within 24 hours, from frost to mid-forties. 

“The opening lasted exactly a week . . . 
Although the isobar contours of the big 
‘high’ changed little during the week of 
the opening, marked directivity of signal 
paths was evident. There was a clearly 
defined ‘Scandinavian period’, followed by 
a ‘West Germany period’ and a sub¬ 
sequent swing of the axis southward 
to France.” 

(It has become the accepted practice in 
Australia for VHF operators to consider 
the mid-summer conditions as those which 
produce DX conditions on VHF bands 
although it would appear that some con¬ 
centrated observations by VHF groups 
may produce some interesting contacts 
and reliable facts regarding seasonal effects 
on VHF band conditions.) 

“Tempting though it must have been 
to many operators during the extended 
‘tropo’ opening to pile on power to break 
through the wall of QRM, many enjoyed 
the special pleasure of seeing what could 
be worked with really low inputs. There 
is nothing like a big opening to help 
to evaluate a truly QRP (low power) rig. 

“From Northampton, G3PBW using his 
all-transistor transmitter, one watt input to 
a 2N3866, worked two PAO (Netherlands) 
and a FI (France) on 145MHz. A useful 
comparison check was provided by 
G3USB of Cambridge w'ho reported that 
the mini^watt signal was 19dB down on 
the 100 watt transmitter customarily used 
by G3PBV. 

“Farther south, G8ACE at his hemmed- 
in site at Hatfield, found that 1.2 watts 
to the final stage of his pocket-sized 
transmitter would carry over 100 miles 
with no difficulties, tropo-assisted. His near 
neighbour at Brockmans Park, G8ANS, 
had an even smaller rig, power-wise, on 
432MHz; from his 280ft-above-sea-level 
location he gave G6GN of Bristol, 105 
miles away, a readable signal from a 
transistor transmitter giving one milli¬ 
watt output, feeding an 18-element Para- 
beam. 

“All the above contacts were with solid- 
state equipment and narrow-band fre¬ 
quency modulation. What can be done 
with valves and amplitude modulation 
in the low power field was demonstrated 


by G8AUF with his QQV02-6 midget 
and its quarter-watt output. It produced 
a report of S9-plus-10 from G3FAN some 
160 miles to the south on the Isle of 
Wight, the point being that G8AUF is 
situated deep in a Derbyshire valley 
where UHF ordinarily should not get out 
at all.” 

UNITED KINGDOM W/T ACT 

Recently some details were given of a 
Wireless Telegraphy Bill to be introduced 
in Great Britain and the possible effect 
on amateur radio. Following representa¬ 
tions made on behalf of tne R.S.G.B., 
the Postmaster-General stated that restric¬ 
tion of amateur activities was not in¬ 
tended. This policy is borne out in an 
Order to come into force on April 1st, 
1968. A copy of the memorandum and 
comments was received from Roy Stevens, 
G2BVN. 

WIRELESS TELEGRAPHY ACT 1967 
Order under section 7 

“In agreement with the Board of Trade 
the Postmaster-General has made an Order 
under Section 7 of the Wireless Tele¬ 
graphy Act 1967 ‘specifying’ certain radio 
apparatus for the purposes of that Section. 
The Order is due to come into force on 
April 1st, 1968. 

“It means that the authority of the 
Postmaster-General will be required by 
anyone who wants to manufacture or 
import radiotelephonic transmitters capa¬ 
ble of transmitting on any frequency be¬ 
tween 26.1 and 29.7MHz or between 88 
and 108MHz. 

“For some time past the public have 
been offered small imported transmitters 
— e.g. the 27MHz walkie-talkies — which 
operate on the wrong frequencies for 
this country. The Post Office has warned 
that the use of these sets cannot be licen¬ 
sed here because they are liable to inter¬ 
fere with authorised services and has 
prosecuted a number of people for using 
them without a licence. The purpose of 
this order is to deal with the matter at 
the source and protect the public from 
being offered sets which they cannot 
legally use. 

“This does not mean that there will be 
a complete ban on manufacture or import 
of all types of apparatus using -the fre¬ 
quencies in question. Exemptions will be 
made for those which can be legally used. 
Applications and enquiries should be ad¬ 
dressed to the G.P.O. Radio and Broad¬ 
casting Department, Radio Branch, 
Armour House, St. Martin’s-Le-Grand, 
London, E.C.l. Some of the frequencies 
covered by the Order are used by licensed 
radio amateurs and they will be authorised 
to build -their own apparatus for use with¬ 
in the terms of their licence. This will be 
by a general authority published in the 
London, Edinburgh and Belfast Gazettes. 

“The order affects only two frequency 
bands and does not disturb -the present 
arrangements for other frequencies. For 
example, the Post Office has approved 
some walkie-talkies (which meet with tech¬ 
nical conditions and use the correct fre¬ 
quency bands for this country) and will 
continue to license their use. It is impor¬ 
tant to remember that any use of radio 
in this country requires a licence from the 
Postmaster General.” 

The comment on the memorandum 
states: “In accordance with the fourth 
paragraph of the G.P.O. announcement 
an authority will be published which will 
exempt licensed radio amateurs from the 
restrictions to be imposed by the Order. 
Amateurs will therefore continue to be 
able to construct or purchase transmitting 
and receiving equipment for use in the 
band 28.0 to 29.7MHz and the order will 
assist in preventing encroachment on these 
frequencies by ‘citizens band’ type opera¬ 
tion. 

“The Society (R.S.G.B.) -has been con¬ 
sulted by the G.P.O. Radio Branch regard¬ 
ing -the terms and effect of the Order 
and there will be continued liaison in 
connection with the method of exempting 
equipment designed for amateur use.” B 



Made Sri Germany by Akkord. 

The only portable or car radio and 
Tape Recorder combination for enter¬ 
taining, or for a doctor, a business¬ 
man or educational purposes — at 
home in the car or anywhere. 

Plays back prerecorded Philips type 
Musicasettes and recording can be 
made from Radio, Mike or Records 
to casettes (C 60=2x30Min. C 90 
= 2x45 Min C 120=2x60Min) By 
way of pushing it into the car cradle 
it is connected automatically to the car 
battery, aerial, loudspeaker and has an 
output of 6 watts. 

For further information contact: 

A. VICTOR fir CO., 61-6031 
196 Elizabeth St., Sydney, 2000. 

NAME .. 

ADDRESS . 

Please print. Trade inquiries welcome. 


RADIO 

ENTHUSIASTS 

Learn 

amateur radio 
in your spare time. 

Whatever your interests are in 
amateur radio, there’s a Stott Radio 
course for you. Easy to follow. 
Practical. Modern. Guidance all the 
way by top-flight radio engineers. 

Radio for amateurs 
Learn the exciting skills of building 
modern radio receivers. Learn about 
the latest advances in electronics, 
design, construction and operation. 

Let Stott’s show you how. 
Amateur Operator’s Certificate Course: 
Broadcasting is fascinating. Stott’s 
offer an entirely new course that 
enables you to sit for the Amateur 
Operator's Certificate of Proficiency 
Examinations with complete 
confidence. 

Get full details now on Stott's 
Radio Courses. 

Stotts 

TECHNICAL CORRESPONDENCE COLLEGE 

159 Flinders Lane, Melbourne. 383 George St., 
Sydney. 290 Adelaide St., Brisbane. 

45 Gilles St., Adelaide. 1130 Hay St., Perth. 


Post this coupon: 

TO STOTT’S: Please send me, free and with- I 
I out obligation, full particulars of your i 

I Courses in Radio for Amateurs. 

| MR./MRS./MISS | 

| ADDRESS | 


I 

L 


...AGE. 

I understand no representative will call. 

RH468 


J 
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136 VICTORIA ROAD, MARRICKVILLE - 51-3845 



220S 4000 OPV 

D.C, Volts 5, 25, 125, 500, 2 500. 
A.C. Volts 10, 50, 250, 1,000. 
Current: 250mA, 250mA. 
Resistance: 0-1 OK, 0.1 Meg. 

$7.95 post 50c 
C.T.330 20K. OPV 

D.C. Volts 6. 6. 30. 120. 600, 
1,200, 3.000, 6,000. A.C. Volts 6. 
30. 120. 600. 1,200. D.C. Current 
.06-6, 60. 600mA Resistance. 6K. 
600K, 6meg., 60meg. D.B. minus 
20 to plus 62. 5 Ranges. Specially 
suitable for transistor use 

$15.95 

C.T.500 20K.OPV 

D.C. Volts, 2.5, 10, 50, 250, 500, 
1,000. A.C. Volts, 10, 50. 250, 
500, 1,000. D.C. Current, .05, 
5.50, 500mA. Resistance. 12K. 
120K, 1.2meg„ 12 meg. D.B. 
minus 20 to plus 62. 

$13.25 

KAMODEN—100B 

10.000 O.P.V 

D.C. Volts, .5. 2.5, 10.50. 250, 
500, 1,000. 

A.C. Volts. 25, 10.50, 250. 500, 

1 , 000 . 

Mils., .01, .25, 2.5, 25. 250. ID A 
Res., 20K, 200K, 2M., 20M.OHM 
DB minus 20 to plus 62. 5 Ranges. 

$28.75 Post $1.00 


P.T.34 1000.0PV 

D.C. Volts. 0. 10, 50, 250, 500, 

1 , 000 . 

A.C, Volts 0, 10, 50. 250, 500. 

1 , 000 . 

M.A. 1-100-500 RESISTANCE. 

$5.25 Post 50c 
200H. 20K.OPV 

D C. Volts, 5. 25. 50. 250, 500. 
2,500. A.C. Volts, 10, 50, 100. 500. 
1,000. DC. Current, 50uA, 2.5, 
250mA. Resistance, 6K. 6Q0K. 
Capacitance. 2 D.B. Ranges. 

$10.50 Post 50c. 

ALL PRICES NET. INC. S.-TAX. 


HEW WIDE 
RANGE SPEAKERS 

15 ohm Twin Cone. 

Sin.$7.00 

lOin.$9.95 

12in.$7.90 

5in.$4.50 

5 in Tweeter. $3.75 

4in Single Tweeter .. .. $2.75 
12in Heavy Duty 20 watt $17.50 


CAR RADIO 

8 Transistor Car Radios. 12 volt. 

Long-range reception. De luxe 
model. Push-button station selec¬ 
tor .$59JO 

Standard model, with 

speaker . $49.50 

Standard aerial. $5.75 

Lock-down model. $0.75 

$8.75 

AMPLIFIERS 
Public Addreas Rang* 
240V-AC 




MINIATURE P.A. AMPLIFIER. 

IJ WATTS OUTPUT. 

Multi Match Ferguson O.P. trans¬ 
former input for crystal mike and 
pick-up with electronic mixing. P.P. 

EL.84 output.$39.50 

30 Watt. As above. EL34 

P.P.$53.50 

40 Watt As above. EL34 

P.P.$79.50 

60 Watt. As above 6DQ6 
P P $98.50 

* LINE OR VOICE COIL. 

TRANSFORMERS 
MULLARD HI-FI RANGE 
5/10 with pre amp base and treble 
boost. Ultra Linear output $43.50 
5/20in. As above .. .. $65.50 


PA. SPEAKERS 

a WATT 

8in Units in Waterproof 
Projection Horns. 

15 Ohm Voice Coils. 

$14.50 

In Double Ended Flares. 
Duolateral Coverage. 

$16.50 

Line Output Transformers to suit, 
01.75 extra. 


DYNAMIC 

MICROPHONES 

Model DM 101. 

Imp. 50K with Switch. 
Freq. Response 
100-10,000 c/s. 

$11.75 

Model DM*401 
with switch. 

$8.75 

Floor Model MIC 
Stand 2 Section 
Adjustable. Heavyweight. 

$11.75 

Table Model, 

$3.50 

9in Ooose Neck. $5. 


TACHOMETERS 



Mullard ACE, scaled for 

5.7 or 9K.$29.75 

With Dwell Angle .. . $23.7$ 

OHNAR 

240-degree Circular Movement. 

Scaled 6K or 8K.$24.75 

Standard Scale, 6 or 8K $19.75 
Postage N.S.W. 50c, Interstate 75c. 


REVERBERATION 

UNITS 

Latest design to suit organs, stereo, 
guitar, any hi-fi equipment. 

$5.75 

Post 35c. 


CO-AXIAL SPEAKERS 


C.S.-20. 8 


it 


V.C. 16 ohm Cross over. 3,000 
cycle. Frequency range 40 to 
70,000 cycles. 

Rated 8 Watts. 


$15.95 

12ln 20 Watt. 
As above. 

$27.75 


HORN TWEETER 
CT-3 

2,000-20,000 Response. 

20 Watts Power. 
Sensitivity 110 dbw. 
Weight lMlb. 

$8.95 


STEREO RECORD 
CHANGERS 

Latest Model. 4-speed. 

$21.50 

De Luxe Model. 

Fully machined and balanced. 
Heavyweight turntable. Ceramic 
cartridge. 

$27.50 

Poat N S W, $1.25. Interstate $1 75. 

De Luxe Model 
with mechanical cueing device. 
Calibrated stylus. Pressure control. 
Adjustable counter balance. 
Two spindles. 

$37.50 


HI-FI STEREO 
HEADPHONES 

8-OHM. 

Range 25c to 17K.C. 

$9.75 

Post 35c. 


INTER. COM. UNITS 

2 Station Transistorised 

$11.50 

4 Station, Including Master 

$20.25 



PANEL METERS 


EDGE METERS. 1mA. 

Scaled V U.S. 

Tuning Stereo Bal. $2.50. 

A FULL RANGE OF UNITS. 
85 Types. lV4in to 3V*in. 
FROM $3. 

Send for full list. 


FUZZ BOX 

FUZZ BOX. E. AND A. AUO. 
WIRED AND TESTED. 

$ 12 . 

Post.* 75c. 


REVERB UNIT 

COMPLETE with AMPLIFIER. 
E.A. October issue. Kitset $39.95. 
Wired and tested. $41 95. 


V.T.V.M. 
MODEL TE-40 
MILLIVOLTER 

Spec. AC.V. Imv.—300 Vrms. 10 
ranges. Accuracy 5 cps—1 2 me, 
plus-minus 2dB. 10 cps-1 me, plus- 
minus ldB. 20 cps-250 KC., plus- 
minus 0.2dB. 

dB. Scale: 40-30-20-10.0, 10.20, 

30.40, 50 dBm. 240 V.A.C. 

$47.50 

MODEL TE-65 
VXV.M. 

DC. V 0-1.5-5-15-50-150-500-1,500 

V. Rms. AC.V. 0-1.5-5-15-50-150- 
500-1,500 V Rms. 0-1.4-4-14-40- 
140-400-1,400-4 000 V. P.P. 
Resistance RX10.100, .IK, .10K, 
.100K, .1M, .10M. Decibel—lOdb, 
minus-plus 65dB. 

240 V.A.C. 

$42.50 

TECH. P.V. » $4«.5«. 


SIGNAL INJECTOR 

Transistorised. Fountain pen-sized 
Unit for Signal Tracer in Radio, 
TV and Amplifier Service 

$4.75 

Post 25c. 


NEW RECORDING 
TAPE 

3in Correspondence Tape .. 50c 

3 in Mylar LP 300ft .. .. $1.95 

5in Mylar LP 900ft .. .. $2.90 

5in Mylar DP 1200ft .. .. $2.50 

5V4in Mylar LP 12000ft.. .. $2.90 
5%in Mylar DP 1800ft .. $3.75 

7in P.V.C. 1200ft.$2.50 

7in Mylar LP 1000ft .. .. $3.75 

7in Mylar DP 2400ft .. .. $5.00 

Post 25c per spool. 
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"MYERS" AUTOMOBILE STEREO 
TAPE PLAYER 
Power Supply: 12V DC 
(Rated Power requirement 
less than 1.0 ampere.) 

Cartridge Tape: Size 3 
Cartridges of both 4 and 8 
track. Playback Head: 4 
and 8 track compatible, 
automatic starting and 
automatic channel selecting. Transistors: 12-transistor 
(Silicon-used and OTL system). Tape Speed: 3-/i” per 
second, plus 3% minus •1%. Drive Motor: DC Micro 
motor with Governor. 

Frequency Response: 70—10,000 cps. Wow and Flutter: 
Less than 0.3% WRMS (when using standard tape). 
Separation (Cross Talk): Better than 45db. Signal to 
Noise Ratio: Better than 40db. Price $99.50. 


MULLARD 

MAGNAVOX 

BOOKSHELF 
ENCLOSURE 
Maple, Teak or Walnut 
Complete $24.75 
SUPER BOOKSHELF 
$36.75. 

Postx N.S.W. sec. Interstate Sl.ee. 
CABINETS ONLY 
R. H. BOOKSHELVES $11.50 
MULLARD $10.05 

PLAYMASTER 
BOOKSHELF UNITS 
6 in 8in 12!n 

$27.75 $33.50 $36.50 




GUITAR 

AMPLIFIERS 

10-Watt. Two-Channel, with Twin 

Cone Speaker.$53.55 

14-Watt, 4 Inputs, Bass and Treble 
Boost. 2 Twin-Cone Speakers, $63 
17-Watt, Four-Channel, Bass and 
Treble Boost. Two Twin-cone 
Speakers..._.. $76.25 

35 WATT 

4-Channel, Bass and Treble Boost. 
4 Twin-Cone Speakers .. $109.05 
Vibrato with foot control and 2 
preset controls for frequency and 
intensity. $10.50 extra on above 
models. 

14 plus 14 WATT 

With Reverberation. May be used 
as 28 Watt or as 14 Watt plus 14 
Watt Reverb. Two 9x6 Woofer 
Speakers. Two 9x6 Twin-Cone 
Speakers. 4 Channels Bass and 
Treble Boost. Foot Vibrato control 
Included. 

$163.50 

SLAP BASS OR BASS GUITAR 
40-WATT AMPLIFIER 
4 Input Channels, Bass and Treble 
Boost. Two 12in Radial Beam 
Speakers. Perfect reproduction on 
20 cycles. 

$159.75 
PIGGY BACK 
GUITAR AMPLIFIER 

30 Watt.$79.75 

45 Watt .. ..$99.75 

60 Watt.$119.75 

4 Inputs. Bass and Treble Boost. 
Vibrato if required. $10.50 extra. 


TAPE HEADS 

2-Track Mono. 

$5.75 pr. 

4-Track Stereo. Hi-Fi. 

$15.75 pr. 

Port 25c. 


PLAYM ASTER 106 
AND 107 



>43 <D pool 


Feb. and March Elect. Aust, 

106 

WIRED AND TESTED$88.75 

107 

WIRED AND TESTED$79.00 


PLAYMASTER 117 

60-Watt 

KITSETS $90.75 

Wired and tested, $96.75. 


CHANGER 

PLATFORMS 

Teak Finish. 

PERSPEX DOMES 

Fils All Current Models. 

MINIBOX 

SPEAKER CABINETS 

Teak or Walnut Flnlib. 
Takes Magnavox 6in Speaker 
and 31n Twee.er. 

All One Price 

$7.50 EACH 

Post, N.S.W. 65c., Interstate $1.00. 

TAPE DECKS B.S.R. 

2 Track, 3V. I.p.-t. 

$25.50 

4 Track* 3 Speed 
Stereo 

$41.50 

TRIO STEREO 
AMPLIFIERS 

Model WE-24. 

12 Watts per Channel. 7 Valves. 
Loudness control. Freq. response. 
20—20,000 cps. 

Input for Crystal, Ceramic, Phono, 
Tuner, Tape. 

$85.00 

MODEL W-8IE 

9 Tubes, 3 Silicon Diodes. 

50 Watts per Channel. 

Freq. Response 20—20,000 cps. 
Input for Crystal, Ceramic, 
Magnetic Cartridge, Phono, Tuner, 
Tape. 

$190 

Limited Stocks Available. 

Send for full Technical 
Specifications. 


TEST EQUIPMENT 


•f 


# 


• tP 


m 


9 



WIDE BAND OSCILLOSCOPE 

5 Meg. Bandwidth. Push-pull vertical and horizontal 
Amplifiers. 8 position, high sensitivity vertical Amplifier, 
frequency Compensated on all positions. Calibrated .02 
to 600 volt. Hard-time base, 20 cycles to 75K. Latest 
American R.C.A. circuitry. Complete with probe. 

3-inch S99.76; 5-Inch $111.60 

T.0.2 TV portable ferric, null 2- ofcllloccope $59.50, 
C.R.O. DOUBLE BEAM SWITCHING UNITS 
$39.75 


i 


119 STEREO 
TAPE ADAPTER 

Suits all Paymaster Stereo ampli¬ 
fiers and others that accept crystal 
P.U. 

Kitsct.$79.00 

Wired and tested.$96.00 

MULLARD 
TRANSISTORISED 
TAPE RECORDER 

With full instructions and circuit 
and deck. 

K1TSET $110.00 


PLAYMASTER 4 
STEREO AMPLIFIERS 

Push-Poll, t Watt per Channel. 
Bass and Treble Boost and Cut, 
Wired and Tested. 

$77.00 


ELECTRIC GUITAR 

Pickup Unlit.$8.75 

Accordion Pickup Unit, .. 51.75 
Harmonica Pickup Unite .. $1.95 
Poet. N.S.W. 40ci Interstate 75c, 


SIGNAL GENERATOR 

Deluxe Model TE-20D. 

Freq. range 120 KC—500 Mcs. 
7 Bands. Accuracy 2 per cent. 
Output 8V. Provision for Xtal. 
Suitable for self calibration. Marker 
generator. Printed circuit. 240 
V.A.C. 

$27.50 

T.E.2# $25.50. 

LEADER L.S.C. II $29.75. 
Post.. N.S.W.. 75c; Interstate 51.25 


u 



T.C. 

2 


VALVE TESTER 

Toots an valves* diode* rectifier* 
checking filaments, short* Merit oa 
direct reading* Good-had meter. 
Complete with tube chart* 

$26.75 

Pott. N.S.W. 25c, latent*!. $1.25. 

T.E. 50.—99—5011 

Check* Na Vista* Compaction* 
etc* 

$34.25 


G.D.O. 

UNITS 

Leader. 119. *Bmad. 2 Meg to 
269 Meg Nuvtstorfsed, 249 V.A.C. 
Operation. Modulated. Cmlihmtion. 
Accuracy 2 per cent. 

$41.50 

T.K. II Utoctto. f Band,. M 
K.C. to 260 Mcti. 240 V.AC. 
operation 

$39.50 

Poet, N.S.W., 50ci Interstate, 75c. 
T.B. 15 * Transistorised, 7 Band. 
369 Kc to 279 Meg* 

$34.75 


AUDIO GENERATOR 

DeLaxe Model TE—22D. 

Freq. range, sine 29 epo—29# KC. 
SO. 20 cp»—25KC. Output voltage. 
Sine TV. SO. TV P-P. Output Im¬ 
pedance 1909 ohm* Acc. 5 per cent. 
Distortion lees than 2 per cent. 4* 
range attennatlon. 

1/1, 1/10, 1/109, 1/IK. Printed 
circuit 

249 V.A.C. 

$41.50 

l*orf. N.S.W $1.0,, taltntel. $1.5# 



STEREO SPECIAL 


19 Transistor. 

12 Watts per Channel. 

Input for Mag, and Ceramic P.U. 
Bass and Treble Boost. 


$78.75 


PLAYMASTER 

115 

The new solid state Stereo-Amp¬ 
lifier. April issue. 

Wired and tested.$104.09 

Kit Set. $90.00 

Pre-amp to suit magnetic 
cartridge. 12.00 

PLAYMASTER 118 

KITSETS 570.75. 

Wired and tested, $89.75. 
Fitted with Pre-Amp to suit 
Magnetic Cartrdige. 

$12.00 extra 
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RADIO SUPPLIERS 

323 ELIZABETH ST., MELBOURNE, VIC., 3000. PHONE: 67-4286 
2 DOORS FROM LITTLE LONSDALE STREET 


ESTABLISHED If47 


CITIZENS BAND CRYSTALS 
To suit Japanese Walkie-Talkies and Trans* 
ceiven, P.M.O. Approved Freq. 27.240 Me, 
(Transmitter), 26.785 Me. (Receiver). 

HC6/U Subminiature Vi” pin spacina 27.240 
or 26.785. *3.98 tack, or $6.58 • Pair. 
HC18/U Miniature W pin spacing, 27.240 or 
26.785, $338 each or $6.50 • Pair. (HC18/U 
also available with flying leads.) 

MULTIMETER Model 288H 
20,000 ohms per v. d.c. 10,0 00 ohms per v. a.c. 

Specifications: 

DC volts: 0-5 
25, 50, 250. 
500, 2,500. 
AC volts: 0-10 
50, 100, 500. 
1 , 000 . 

DC current: 
0-50 uA; 25. 
250mA. 

Resistance: 0-60 
K ohms: 0-6 

met 

Capacity: 0.01 
0.3 uF; (at 
AC 5v): 
0.0001 - 0.01 
uF. (at AC 
250v). 

Decibel: Mlnuf 
20 db plus 

Output range: 0-10, 50 100, 500, Y.OOO! 

Battery used: UM3 1.5s, 1-piece. Dimensions: 
3 Vi i 4Vi x IVhln. 

Price $11.25, lac. tax. Post free. 
Complete with internal battery, testing leads 
and prods. 

TURNTABLE BASES 

•Pit GARRARD, BALFOUR, 
PRINCESS. DUAL 1010. 

$ 8 . 00 . 

All Channel Transistorised TV Antenna 
Boosters. 

$1$ each. Post 50c. 

PK 633 BROADCAST TUNER 


A0J U 

jmm if 1 



550 Kc—1600 K/c A.M. Circuit: S Transistor, 
one diode. Tuner Assembly, excluding audio 
amplifier, driver and output circuitry and etched 
printed circuit board. Containing a variable 
condenser, oscillator, converter, I.F.'g, detector, 
and associated components. 

Power: 9 Volt D.C. 

Dimensions: 4Viin x 2Viin x 2V4in. 

SPECIAL PRICE $13. 

SWR METERS Model KSW.18 



SPECIFICATIONS: 

Standing Wave Ratio: 1:1 to 1:10. 

Accuracies: Plus or minus 3% scale length. 
Impedance: 52 ohms and 75 ohms. 

Meter: 0-100 DC microamperes. 

PRICE: $19, toe. Tax. 

TRIO COMMUNICATION RECEIVERS 
TRIO Model 9R59DB. 4 Bands covering 540 
Kc. to 30 Me., two mechanical filters for maxi¬ 
mum selectivity. Product Detector for SSB 
Reception, Large Tuning and Bandspread Dials 
for Accurate Tuning, Automatic Noise Limiter. 
Calibrated Electrical Bandspread, “S’* Meter 
and B.F.O., 2 Microvolts sensitivity for 10 db 
S/S Ratio. 

$175 

TRADE-IN ACCEPTED. 



FERROCART POCKET MULTIMETER 
Model PT34 

f. & 300 uA movement. 

AC and DC voltages: 

* x- « o-io. 0-50. 0-250, 

* Vw* *> 0-500, 0-1,000c. 

Current ranges (raA) 

t V 0-1. 0-100, 0-500 mA. 

_ Ohms range: 0-100,000 

Slxg 3M x 2Vi x IVa inches. 

PRICE: $5.75 Complete with leads. 

WALKIE-TALKIE 
TRANSCEIVERS CITIZENS BAND 

'COMMUNICATOR” Model WT 400, 4 

Transistor, 27.240 Me. Crystal Locked Trans¬ 
mitter, 50 mW. Output. Range approx. 2 
miles open country. PRICE: $35.00 A PAIR. 

RECORDING TAPE 

Well known make. Guaranteed. 

900ft 5 inch Acetate. $1.S5 

1200ft 5 inch Polyester. $3.00 

1200ft 7 inch Acetate. $2.75 

1800ft 7 inch Polyester. $3.95 

2400ft 7 inch Polyester. $5.00 

"TOKAI" Model TC-911, 9 Transistor, Super- 
hetrodyne. Crystal Locked, Individual speaker 
and Microphone, PMO approved 27.240 Me., 
all metal construction, complete with leather 
case. Range approx. 1 to 8 miles in open 
:ountry. 

Price $75 o pair SPECIAL 

JUST ARRIVED: "NIKKA" 14 TRANSISTOR. 
1 WATT TRANSCEIVERS. Solid State circuit, 
long-range boost circuit, buzzer call system. 
Provision for 2 channels, squelch control, R.F. 
Stage, All Metal Construction. NORMALLY 
$220. 

OUR PRICE: $175.88 a Pair, 

including Leather Cage. 

SPEAKERS AND TRANSISTOR PARTS 

2 Vi in 8 ohm. $1.58. 

4in 8 ohm. $2.25. 

Miniature, Viin 5000 ohm. Switchpot .. 63c 

Miniature 3/8in 5000 ohm. Switchpot .. 65c 

PVC Tuning Gang, Aerial 6-142pF, Oscillator 

6-60pF. .. . .. $1.60 

Calibrated Knob 10c extra. 

360 Microhenry Oscillator Colls. 75c 

455 K/c IF. Transformers. Miniature (Ducon 

type). 1, 2. 3. 75c each, or $2 Set of 3. 

Driver Transformers, 8000/3000 ohms $1.00 

Output Transformers 480/8 ohms. .. $1.30 

Earphone. Magnetic 8 with small plug 50c 
Earphone Crystal. Hi-imp. Med. Plug 60c each 

TRANSISTOR AND DIODE SPECIALS 
2SA 29 equals OC44N, 2N410 equals OC45N, 

2N218, 2N188 equals OC74N. 

ANY TYPE, 50c each or 5 for $2. 

SILICON RECTIFIERS 
50 p.i.v. 750 Ma. 50c each or 5 for $1.75. 
400 p.i.v. 750 Ma. 75c each or 3 for $2.00, 

IMPORTED SPEAKERS 

8 inch Twin Cone, 10 Watt. 50-15,000 C/S. 
SPECIAL. $7.25. 

This month only. 

TOKAI ST-1 4 Soli d-state 14 Traadstor, 20 watt. 
STEREO AMPLIFIER 
Crystal or Magnetic Pickup. 

25 c/s- 20 k/c (plus ldb at 1 watt). 
Treble bass boost. 

$55 

TAPE CARTRIDGE C68 

60 minute. Philips, Sony, Sanyo, etc. 

$2.75 each. 

POTENTIOMETERS NEW ex-factory stock, 

ihort shaft 1” 2 gang concentric 1 Meg./50K 
ohm 25c, 2 Meg./2 Megohm, SPST Switch, 50c, 
1.5 Meg/50K ohm 25c, STANDARD TYPE 
(short shaft Viin long) 2 Gang. 10K/10K ohm 
50c. 

20K/20K ohm 50c. 50K/50K ohm 50c. 

50K stand. Pot 20c, 50K TAB Mount *5c, 
1.5 Meg. TAB Pot 10c. 

9 pin valve sockets and Shields 20c each or 12 

for $2. 

9 pin standard valve sockets McMurdo, 6c ea. 

or 10 for 50c. 

7 pin standard valve sockets McMurdo 6c ea. 
or 10 for 50c. 


Voltg 

Current A. 

Pika 

100 

.8 amp 

58c 

200 

.8 

05c 

400 

.8 

65c 

600 

.8 

75c 

800 

.8 

$1.88 

TESTER 

FILM CAPACITORS. 


NEW MINIATURE SILICON POWER DIODE 
•00 MILL1AMP 

Type 

EM401 
EM 402 
EM404 
EM 406 
EM408 


TYPE N. 

lOOvolt D.C. Working. Plus or Minus 20% 
Tolerance. 

.001, .0022, .0033, .0047, .01, .022mfd. 12c ea. 
.033, .047 mfd. 15c each. .1 mfd, 16c, .22 mfd 
20c. 

SPECIAL CARBON POTENTIOMETERS TAB 
MOUNT 

Smooth, Low Noise. .25 Watts, 20% tol. 
Tab Mount. Complete with Plug In 1 inch 
Shaft and Washer. Plus or minus 20% toler¬ 
ance "A" iin Curve. 

500. IK. 2K, 3K, 5K, 10K, 20K, 50K. 100K. 
250K, 500K, l Meg. 2.5 Meg. 3 Meg and 5 
Megohm. Price: 58c 


SINGLE GANG STANDARD 

2 Vi inch Shaft, with Nut and Washer. “A” Lin. 
or ”C*' Log. Curve, 

500, IK. 5K. 10K, 25K. 50K. 100K. 250K, 
500K, 1 Meg and 2 Meg. Price: 65e each. 
Taps: 500K. Tap 40K and 1 Meg. Tap 400K. 
10c txtra. 

SINGLE GANG D.P3.T. SWITCH 

2 Vi inch Shaft. "A" or "C" Curve. 5K. 10K. 
25K, 50K, 100K. 250K, 500K, 1 Meg and 2 
Meg. Price $1.80 each. Taps: 500K Tap 40K, 
40K, 1 Meg. Tap 400K, 10c extra. 

2 Gang Standard. 2Viin Shaft, Matched. Plus 
or Minus 3 db. 

50K, 100K, 250K. 500K, 1 Meg, 2 Meg, $1.75 
each. 


F.M. TAXI RADIOS 

T.C.A. (Philips) Low Band. F.M. Mobile Units. 
12 volt. Xtal locked, 120 Kc. Bandwidth, 
Operating Freq. approx. 80 Me., complete with 
all valves and Vibrator and Microphone. Suit 
Amateur Conversion. GOOD CONDITION. 

OUR PRICE, LESS CRYSTALS. 

$25. Freight and Packing extra. 

POLYPAKS 

100 Assorted Vi. Vi and 1 watt Carbon Resis¬ 
tors, all Popular Types and Makes. $1.75. 

35 Paper Capacitors, All Preferred Types, low 
and high voltages. 95c. 

50 Assorted, Ceramic, Disc Ceramic. Ceramic 
button, Mica, and Silver Mica. $1.25. 

VERNIER DIALS AND DRIVES 

JACKSON 36/6 Vernier Dial, and Escutcheon 
(suit Fremodyne 4). $4.58. 

JACKSON 6:1 Vernier Drive. $1.58. 

ALL MASTER INTERCOM SETS 

Telephone type, all Master Mutual Systems, batt. 
operated. 3 Station, $36. 4 Station $52.50. $48. 

3 Station Cable, 25c a yard. 

4 Station Cable. 38c a yard. 

BENDIX BC221 Frequency Meter. 

Freq. Range: 125 Kc. To 20 Me. (I Me. Check¬ 
points) Modulated. Complete with Calibration 
Book, Commercial Power Supply (for 230 volt 
A.C. and 6 volt D.C.) and Headphones. AS 
NEW. 

PRICE: $70 
DISPOSAL SPECIALS 

Ferrite Aerial Rods, Round type, % inch. Diam. 
8 inches long, 50c Flat type, Va inch wide, 5Vi 
inch long, Va inch thick, 50c. 

TRANSISTOR TRANSFORMERS “E” Type, 

DRIVER 3000/1330 ohms CT.$1 each 

OUTPUT 300 CT/15 ohms.$1 each 

OR $1.75 a pair. 


iso 
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and broadcast band reception 


Radio Free Asia Broadcasts from. Thailand 


After a silence lasting 14 years Radio Free Asia has been 
heard in test transmissions relaying the programs of the 
Voice of America. 


The test broadcasts of Radio Free Asia 
were first heard in late January on the 
broadcast band frequency of 1580KHz. 
Reception was from 1500GMT and in¬ 
cluded the Voice of America program in 
Indonesian to 1530 and then a program 
in Vietnamese. The transmitter is located 
300 miles north of Bangkok. After 
1600GMT the station tested with 
music and closed the transmission at 
1630GMT. Throughout the broadcast the 
program was interrupted with a taped 
announcement “This is a test of Radio 
Free Asia relaying the programs of the 
Voice of America/’ 

In my files is a verification letter 
received from Radio Free Asia in 1953, 
which informed that radio programs were 
to cease on April 30, 1953. The reason 
was that the Committee for Free Asia, 
Inc., felt that shortwave broadcasting, 
while originally necessary in order to 
establish communications with Asians, was 
no longer as effective as other Committee 
activities which bad been developed to 
assist Asian groups in fighting Com¬ 
munists and working towards democratic 
goals. 

It would appear that these views of 
Radio Free Asia are no longer valid, 
and they are again using medium-wave 
and short-wave broadcasting, as a means 
of reaching Asians. No address has 
been given m the broadcasts, but readers 
could send their reports to Free Asia 
Press, P.O. Box 151, Manila, Philippines. 
The organisation differs from the Radio 
Free Europe organisation in that it is not 
sponsored by private interests, but is a 
relay for the VOA programs. 

SOLOMON ISLANDS INCREASES 
SCHEDULE 

The Solomon Islands Broadcasting 
Service, P.O. Box A176, Honiara, Solo¬ 
mon Is., has increased its schedule for 
both morning and evening transmissions. 
At the present time only two transmitters 
are in use, VQO 1030KHz on broadcast 
band and VQ04 3995KHz on short wave. 
The station now opens at 1900GMT 
with the “Morning Snow” to 2030; then 
follow educational programs to 2400 
GMT. The evening transmission, now 
opens at 0700GMT with a program called 
“Night School.” The broadcast for the 
day concludes at 1130GMT. The station 
carries BBC news at 0900GMT. The 
evening broadcast is a mixture of English 
and pidgin English programs, and 
is mainly of adult education type. Solo¬ 
mon Islands time is 11 hours ahead of 
GMT. 

According to Brian Strong, the presen¬ 
tation officer at the station, three mem¬ 
bers on the SIBS staff are Europeans, 
comprising himself, the officer-in-oharge 
and the Chief Engineer. There are also 
four Solomon Islanders. Brian Strong was 
formerly with NZBC and Radio Hauraki. 


The station has a new tuning signal 
consisting of “drum talk,” which is now 
dying out in the islands. The message 
conveyed on the drums invites the listener 
to listen to a message. Pipe music played 
on small pipes is also used by the 
station. A third signal iis drum talk 
also, and this replaces the old tuning 
signal of gongs, which did not have any 
valid connection with the Solomon 
Islands. 


RADIO AMERICAS—6000KHz 

After several months of silence Radio 
Americas, has again been heard with its 
programs in Spanish from opening at 
0955GMT on 6000KHz. Signals have also 
been observed on the same frequency 
when the station closes at 0657GMT. 

For some years the station was located 
on Swan Island, in the Carribean, and 
used the frequencies of 1160KHz MW 
and 6000KHz SW and had the mailing 
address as Miami, Florida, U.S.A. Since 
the station’s return to short-wave broad¬ 
casting, the address is now given as 
Box 11-186, Correo de Centro, Caracas, 
Venezuela. 

Signals from Radio Americas are very 
strong. The station has a series of chimes, 
played three times between the opening 
announcements in Spanish and English. 
The English announcement is “This is 
Radio Americas, the continental voice 
of truth, Box 11-186, Correo de Centro 
Caracas, Venezuela.” at 1000GMT a 
march introduces the programs in Spanish, 


which has news, and, at 1015GMT, a 
program of music. In recent months the 
signals have suffered from Jamming from 
Cuba, but the opening announcement is 
generally received clearly. It has been 
noted, when comparing recordings of 
broadcasts of the old Radio Americas 
from Swan Island, that the station 
then made reference to “broadcasting 
from the heart of the Americas,” but not 
now. This could indicate the station is no 
longer located on Swan Island, but in 
Venezuela, the address to which reports 
on reception are requested to be sent. 

SUNSPOT COUNT PEAKS 

The predictions of the sunspot count 
for the next few months indicate that the 
peak is now being reached. For the short 
wave listener this means a decrease in 
the use of the higher frequencies, as the 
stations again begin to drop in frequency 
in keeping with the 11 year cycle. The 
cyde in May is expected to peak at 117 
then show a slow decrease. 

The predictions from the Zurich 
Observatory, and its stations at Arosa and 
Locarno, are as follows: 


March 

115 

April 

117 

May 

117 

June 

116 

July 

115 


LENINGRAD ON 11930KHz 

Reception of programs from Radio 
Leningrad, U.S.S.R., on its own trans¬ 
mission, is now possible on Saturday at 
0800GMT. For one hour the station has 
its own originated program for reception 
by Russian seamen in the Atlantic and 
various areas of the world. The best recep¬ 
tion is on 11930KHz, but other frequencies 
in the 25, 19 and 16 metre band also carry 
the transmission. 

Radio Leningrad is heard at 0800GMT 
on Saturday with its own distinctive inter¬ 
val signal followed by the station identi- 


NEW MILNE BAY TRANSMITTER OPERATING 

A new now-power transmitter has been brought on the air in Papua-New 
Guinea. Located at Samarai, the station uses the slogan “Radio Milne Bay,” 
has the power of 25 watts and is operating on 3235KHz. Previously, the 
lowest power of stations in New Guinea has been 250 watts. Despite the low 
power of the new station, signals have been hard at good lvel in New Zealand 
by Dene Lynneberg, of Wellington, with a transmission at 0930-1015GMT. 

A look at our files show that we verified station WVTC at Milne Bay in 
1945. The station was then operated on 1480KHz broadcast band, with 50 
watts, by the American Armed Forces who were in that area following the 
occupation of New Guinea. 

CHANGES FROM MELBOURNE 

Radio Australia, Melbourne, has revised its transmission time, and altered 
the scheduled frequencies of some of its services, to enable the program to be 
received at better listening times in some areas. 


GMT 

0515-0615 

0330-0500 

0500-0600 

0500-0600 

1215-1315 

0645-0745 


KHz 

21740,17820 
15320, 17820 
15320 
15220 

9580.11710 

9560.11710 


Language 

Vietnamese 

English 

French 

French 

English 

English 


Area Served 

Vietnam 

Africa 

Africa 

Tahiti 

North America 
United Kingdom 
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WARBURTON 

FRANKI 


SPEAKER TRANSFORMERS 

Type E 5000 or 7000 ohms to either 3.5 or 15 ohms 
$1.50 each, Post free. 

LOTS OF 10 $14 post free. 


LOUD HAILERS 



Geloso N2583 



NEC 

TAPE RECORDERS 
RMT 571 


Microphone can be used either attached to the 
megaphone or remote from it as required. Literature 
on request. 

$59.95 inc. batteries and freight. 


★ A.C. or battery operated. 

★ Twin track. ★ 2-speed. 

★ Takes 5in spool. ★ Fast forward and rewind. 

★ Automatic volume control level indicator. 


21" SPEAKERS 

8 ohm Impedance. As used in Transistor portables. 
$1.30 ea. incl. pack and post. 

LOTS OF 10 $11.50 post free. 


NEW TONTINE 75 

BONDED ACCOUSTIC BATTING 

Approved by “Electronics Aust.” for use in speaker 
cabinets. Made from White Dacron Polyester Fibre. 
Will not crack or break when folded. 

Price per square foot 25c plus 5c» square foot 
pack, and post. Pieces 5ft x 3ft. 

$2.50 Plus 30c pack and post. 


★ Tape counter. ★ Push-button operation. 

★ Microphone has remote-control switch. 
$85.00 Freight free. 


POWER SUPPLY BASIC KIT 

Consists of: 

One transformer tapped for 9v and 12v at 500 mA. 
One full wave contact cooled rectifier. One 1,000 
mfd 15 V.W. Capacitor. Make your own 9 or 12 
volt power pack to supply transistor radios, record 
players, slot cars, toys, etc. Supplied with wiring 
diagram. 

$3.50 Post Free. 



162 ELECTRONICS Australia, April, 1968 































fication in Russian and a program of news 
and music. At 0900GMT the program 
returns to the usual Moscow Home Service 
which is preceded by their interval signal, 
known as “Midnight in Moscow” in the 
popular music field. 

RADIO NEDERLANDS TOPS POLL 

The results of the biannual poll of the 
International Short Wave Club of 
London, conducted world wide to ascer¬ 
tain the popularity of short wave sta¬ 
tions, have been announced. For the 
second time in succession Radio Neder- 
lands in Hilversum, Holland, took the 
top honours. The major placings are: 

Votes 

1 Radio Nederlands, Hilversum 1487 

2 B.B.C., London 1442 

3 Voice of Germany, Cologne 1009 

4 Swiss Broadcasting Corp. Berne 984 

5 Radio Canada, Montreal 839 

6 Voice of America, Washington 718 

7 Radio Australia, Melbourne 717 

8 Radio Portugal. Lisbon 589 

9 Radio South Africa, Johannesburg 479 

10 Radio Sweden, Stockholm 460 

The others followed in this order; 
Radio Prague, Czechoslovakia; Radio 
HCJB, Quito, Ecuador; Radio New York 
World Wide. WNYW; Radio Japan, 
Tokyo; ORTr, Paris France; Radio, Free 
Europe, Germany; Radio Moscow, 
U.S.SJR.; Rome Radio, Italy. Many more 
with lesser votes were listed. 

CE607 HEARD ON 6075KHz 

Last winter we reported the first recep¬ 
tion of the new channel for “Radio Socie- 
dad de Mineria” at Santiago, Chile, when 
CE975 on 9750KHz was heard at 0200- 
GMT. Since then this frequency has been 
heard well in Australia and New Zealand 
opening at 1000GMT. We have now 
heard a further frequency used by the 
network. This is 6075KHz and the call 
assigned is CE607 Santiago. 

The station opens with a series 
of chimes, followed by a march and then 
identification announcement, including a 
long list of relay stations in many towns 
and cities in Chile. The signal is fairly 
strong when the day’s transmission opens 
with light music, but at times the Indo¬ 
nesian signal on the frequency causes light 
interference. The address of the station is 
Casilla 2626, Santiago, Chile, and our last 
verification was in the form of a letter 
and pennant. 

DX PROGRAMS 

Changes in schedules of DX programs 
have been reported by some of our readers. 
Brian Clark of Wellington NZ reports that 
Radio Budapest, Hungary, has a session 
“Calling DXers”, on Wednesday at 0800- 
GMT. The station uses 15160, 11910 and 
17890KHZ. 

Radio Denmark, Copenhagen has Eng¬ 
lish on 15165KHz, 0815-0845GMT Mon¬ 
day to Saturday, and is giving fair recep¬ 
tion. The station has a new DX program 
on Monday called “DX Window.” 

Radio Deutsche Welle, Cologne, 
has introduced new DX programs 
in several languages on the second Mon¬ 
day and Tuesday of each month. 

These are in the English services at 
0915,1520 1830 1945 2300GMT on Mon¬ 
days, and Tuesday 0100, 0230, 1415 and 
0530GMT on Tuesdays. 

WINDWARD ISLAND CHANGES 
The Windward Island Broadcasting 
Service, St. George, Grenada, using only 
5000 watts, continues to be received on 
many frequencies in the South Pacific area. 
In recent weeks the transmissions on the 
air on 15180KHz at 1945-2045, and on 
11700KHz at 2045-2130GMT have both 
provided good reception. The frequency 
of 15180KHz has a BBC news relay from 
London at 2000GMT and local regional 
news at 2030GMT. After the frequency 
change, the signals on 11700KHz usually 
includes a request session to sign off 2130- 
GMT. 

The frequency of 11970KHz is reported 
from 0000 to 0230GMT. A further fre¬ 
quency, 17885KHz, is being reported at 
2245GMT with the program of the WIBS. 


NEW 

SCHEDULES 

OPERATING 


ENGLISH FROM 

ALBANIA 

Radio Tirana, Albania has increased its English-language broadcasts con- 

siderably and these are now carried at the following times and on the following 

frequencies: 



GMT 

KHz 

Area Served 

0030-0100 

7265,6180 

North America 

0130-0200 

7265,6180 


0300-0330 

7295,6180 


0430-0500 

9510, 7265 

Africa 

0630-0700 

7265,9510 

Europe 

0930-1000 

9510,11905 

Africa 

1100-1130 

9510, 11905 

America 

1400-1430 

9510,11905 

Asia 

1530-1600 

11905 

Africa 

1630-1700 

7265 

Europe 

1730-1800 

9510 

Africa 

1830-1900 

7265,6180 

Europe 

1930-2000 

9510, 7265 

Africa 

2030-2100 

7265,6180 

Europe 

2200-2230 

9510,6180 


AUSTRIAN SCHEDULE 

The present schedule of Austrian Radio, Vienna, is as follows: 

GMT 

KHz 

Area Served 

0430-2300 

6000 

Europe 

0500-1300 

6155 

0900-1300 

7245 


1700-2200 

6155 


2000-2200 

7245 


1800-2000 

11925 

Europe (North) 

1000-1200 

9770 

Europe (East) 

Europe (South-East) 

0500-0700 

7245 

1300-1500 

11850 

Europe (South/North Africa) 

0700-0900 

7245 

Europe (West) 

1300-1700 

9770 

Europe/North Bast 

North Africa/N. East 

1500-1700 

11785 

2300-2400 

6155 

North America 

0000-0400 

6155 


2300-2400 

9770 

North America (East) 

0000-0400 

9770 

0000-0200 

15430 

Central America 

2300-2400 

9525 

South America (East) 

0000-0200 

9525 


0020-0400 

11760 


1800-2100 

15210 


0700-1000 

17855 

South Africa 

1600-1800 

17750 


0600-1000 

15610 

Near East 

1700-2000 

9610 


0400-0700 

17715 

India/Indonesia 

1400-1600 

17895 


1000-1200 

17885 

Australia/New Zealand 

1200-1400 

15400 

Japan 

All transmissions 

from transmitting centre Moosbrunn are 100KW with 

the exception of 6000KHz from transmitting 

; station in Aldrans with 1KW. 

The address is: Austrian Radio, Technical Department, P.O. Box 200, A-1043 

Vienna. 




BROADCASTS FROM HANOI 

GMT 

KHz 

Language 

1000-1030 

11840, 11760,9840 English 

1300-1330 

9760,7210,1240 


1530-1600 

9760,7210,1240 


2300-2330 

9760,7210,1240 


2330-2345 

11840, 9840,1240 

Frenoh 

0415-0430 

11840,9840,1240 


1330-1400 

11840,9840,1240 


2130-2200 

11760,9760, 7210 

Japanese 

1230-1300 

11760,9760, 7210 

1400-1430 

11760,9760, 7210 


0900-0930 

11840,9840,1240 

Chinese 

1430-1500 

11840,9840,1240 


0430-0500 

11840,9840,1240 


1130-1200 

11840, 9840,1240 


0900-0930 

11760,9760,7210 

Korean 

1430-1500 

11760, 9760, 7210 


0900-0930 

11760, 9760,7210 

Thai 

1430-1500 

11760,9760, 7210 


0930-1000 

11840, 9840,1240 

Cambodian 

1230-1300 

11840,9840,1240 


0930-1000 

11760,9760,7210 

Indonesian 

1330-1400 

11760,9760, 7210 


0500-0530 

11760, 9760, 7210 

Laotian 

1100-1130 

11760, 9760, 7210 


1500-1530 

11760, 9760, 7210 
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Goldring 

Trendsetters 


in sound equipment 



Latest release, Swiss made precision transcription GL75 


Integrated transcription motor unit 
and arm, built to instrument stan¬ 
dards of quality and appearance. The 
drive system is the unique Goldring- 
Lenco constant velocity 4-pole motor 
with conical shaft coupled to the 
underside of the turntable by a 
knife-edged idler (automatically dis¬ 
engaged by the on/off switch, which 
is fully click-suppressed and also 
operates a turntable brake). 

The turntable is die-cast from non- 
ferrous material, weighs 9 lb and is 
dynamically balanced. 

Speed is continuously variable from 


86-30 rpm and from 18-15 rpm with 
adjustable positive stops for the four 
standard playing speeds. There is 
only 0.2% change of speed for 10% 
mains voltage change. 

The transcription arm is the Goldring- 
Lenco L75 with knife-edge bearings, 
full balancing facilities, calibrated 
stylus pressure adjustment, and 
‘anti-skating' bias compensation. It 
is lowered hydraulically by a lever 
fitted to the deck plate. Shock¬ 
damping mountings are supplied 
with the unit. 


Goldring 
‘ 800 ’ series 
free 
stereo 
cartridge 

800: In this cartridge a very 
lightweight tube of magnetic 
material lies in a “free field” 
generated by a fixed source coupled 
to a low mass diamond point. It 
features low mechanical impedance 
(tracks at 1 to 3 grams), screening from 
external hum fields, gold-plated contacts. 
Stylus is replaceable. Rivals finest in the 
world. Frequency response 20-20 kHz, 
compliance 20 x 10-6. 

800E: Using the same cartridge body as 
the standard model, an eliptical diamond 
stylus is fitted. Compliance is sub¬ 
stantially increased resulting in brilliant 
linear, resonant free, performance. Fre¬ 
quency response 20-20 kHz, compliance 
30 x 10-6. 




GOLDRING ENGINEERING (AUSTRALASIA) PTY. LTD. 


N.S.W.: 443 Kent Street, Sydney. 29-1275/6/7. 




VIC.: 368 Little Bourke Street, Melbourne. 67-1197. 
QLD.: 235 Edward Street, Brisbane. 2-3247. 


W.A.: 91 Hay Street, Subiaco, Perth.. 8-4988. 
S.A.: 77 Wright Street, Adelaide. 51-5117. 


For further information on these products send this coupon to your Goldring office. 

□ GL75 Transcription unit Q Goldring '800’series cartridge 

NAME 

ADDRESS STATE 
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XEMP USING 11740KHz 

The reception of the Mexico City sta¬ 
tion XEMP on 11740KHz adds another 
station to our log, one of the many stations 
which, listed to be in operation for some 
years, has never penetrated this area of 
the world before. Dene Lynneberg, of 
Wellington N.Z., confirms the reception of 
XEMP at his listening post. The signals 
we have heard have been from 0400GMT 
with the usual commercial announcements 
and Mexican popular music. At 0455GMT 
the VOA at Monrovia also using 11740- 
KHz opens its transmission, and from 
0500GMT the reception of XEMP is then 
blocked. 

The station_is listed to use 1000 watts 
on 11740KHz, and it . relays the medium 
wave station on 710KHz with 5KW day 
and 1KW night time power. The address 
for reports is Quenada 40, Mexico City, 
D.F. The station slogan is “Radio 
Diffusora XEMP en Mexico/’ 

ENGLISH FROM HAVANA 

Radio Havana, Cuba, has broadcasts in 
English to Northern Europe from 2100- 
2140GMT, using 15230KHz. To North 
and South America, the program in Eng¬ 
lish is on the air 2050-2150GMT on 15270, 
and 11760KHz. North America is also 
served 0100-0450GMT on 9525KHz; 0100- 
0600 on 11760KHz, 0330-0600 on 

6135KHz; 0630-0800 on 9655KHz. 

Programs in many other languages are 
also carried from Havana. The service in 
Arabic to the Mediteranean is on the air 
0800-0830GMT on 9525KHz; 1000-1030 
on 9525KHz; 1810-1855 on 11865KHz and 
11930KHz; 2030-2110 on 11865 and 

11930KHz. Programs in Spanish are on 
the air 0630-0730GMT on 9525; 0830-0930 
on 9525; 1030-1045 on 9525; 1855-2030 on 
11865; 1855-2030 on 11930KHz. Spanish 
to South America is 2200-2300 on 15270; 
2200-2300 on 15230. Portuguese to South 
America is 0900-1000 on 9655; 2300-2400 
on 15270. 


NZBC SCHEDULE AND CALL-SIGN CHANGES 

RADIO NEW ZEALAND 

As from March 3, Radio New Zealand, Wellington, will be using the 
following schedule which includes the use of the new frequency of 9755KHz. 


GMT 

KHz 

Call 

Area Served 

1700-1945 

9755 

ZL23 

Pacific Islands 


11780 

ZL3 


2000-0545 

15110 

ZL21 


0600-0845 

9755 

ZL23 



11780 

ZL3 


2000-0545 

17770 

ZL5 

Australia 

0900-1145 

9520 

ZL18 



11705 

ZL6 


0815-0845 

9520 

ZL18 

Antarctic (Sunday only) 


NZBC CHANGES 

As from April 1 some thirteen NZBC stations have made changes 
in their call-signs, and an additional station, IZT, is now in operation 
The new calls are: 


Call 

Location 

KHz 

KW 

4YW 

Alexandra 

640 

2 

2ZD 

Master ton 

840 

2 

1ZN 

Whangarei 

970 

2 

2ZM 

Wellington 

1130 

2 

3ZC 

Timaru 

1160 

2 

2ZW 

Wanganui 

1200 

2 

1ZE 

Kaikohe 

1220 

2 

1ZM 

Auckland 

1250 

2 

1ZH 

Hamilton 

1310 

2 

2ZN 

Nelson 

1340 

2 

2ZP 

New Plymouth 

1370 

2 

IZT 

Turangi 

1390 

0.1 

3ZM 

Christchurch 

1400 

2 

1ZK 

Kaitaia 

1440 

2 


FLASHES FROM EVERYWHERE 


EUROPE 

ALBANIA: Radio Tirana is operating 
a 50KW transmitter to relay the Home 
Service on 5940KHz. The program is 
on the air 0430-0700, 1100-2200GMT. 
A new frequency has been observed 
with the Russian program, which is 
heard on 9525KHz at 1930GMT. 

FRANCE: Radio ORTF Paris has an¬ 
nounced it is to replace its relay station 
at Brazzaville in the Congo by a new 
station at Afar (formerly French 
Somaliland). They also plan to establish 
relays in French Guyana and New 
Caledonia to carry the Paris programs 
with greater strength to Latin America 
and the Pacific area. 

BELGIUM: Brussels has made a fre¬ 
quency change in the 49M band, and 
is now received on 6125KHz. The 
frequency replaces 6010KHz for the 
transmission 1845-2100GMT. 

SPAIN: Madrid is being received on 
6140KHz at 0730 to 0800GMT in a 
service to Morocco. Signals are good 
and the program consists of both French 
and Arabic services. The Madrid sta¬ 
tion is now using 9760KHz in its ser¬ 
vice to European listeners. A report 
from the Swiss DX Session gives the 
reception period for two 30-minute pro¬ 
grams in Hungarian as 0730 and 1300 
GMT. Polish is on the air 0830-0930, 
1400-1500GMT and Serbo Croat 0930- 
1030GMT. 

HUNGARY: Radio Budapest is now being 
heard much more strongly on 15160- 
KHz at 0800GMT on Wednesday with 
the DX session. The freguency has been 
used by Moscow, but from 0800GMT 
it is free from interference, and the 
Budapest signal can be followed to 
sign off at 0815GMT. The station 
announces also as 11910 and 17890- 
KHz in parallel. 


AFRICA 

SOMALI: Radio Somali, at Mogadiscio, 
has been heard on 9582KHz, with Eng¬ 
lish from 1730-1800GMT. The listed 
channel is 9590KHz, but it has dropped 
some 8KHz and is now heard with 
Rome on 9575KHz and Djakarta on 
9585KHz, causing some sideband inter¬ 
ference. The station has news at 1730- 
GMT and then a commentary and 
music till 1800GMT, but signal level at 
our location has not been very strong. 
The program is carried on 6105 and 
9582KHz, both with the listed power 
of 10KW. 

IVORY COAST: Abidjan in the Ivory 
Coast has been heard on 11920KHz by 
Dene Lynneberg of Wellington N.Z. 
The signals have been heard at 200- 
GMT after Paris leaves the freguency, 
but later runs into some interference 
from the Voice of America on the 
same channel. The other channel, 6015- 
KHz, has also been heard at 0650GMT 
with a program in French. 


ASIA 

SYRIA: Radio Damascus in Syria has 
again retimed its service to Europe. 
The English period is now 1600-1730- 
GMT and French is 1730-1900 on 
15165KHz. Peter Drew of Perth, West 
Australia, has reported the reception of 
the signals at fair level at 1835GMT 
when heard in French at his listening 
post. 

THAILAND: The Thai National Broad¬ 
casting Station, Bangkok, is noted on 
the new channel of 9655KHz at 1330- 
GMT. The program is also heard on 
6070KHz and is a relay of the home 
service broadcast in Thai. 


IRAQ: Radio Bagdad is being heard on 
15400KHz in Kurdish programs from 
0930-1200GMT at good level. The sta¬ 
tion also has a service in Arabic, 1000- 
2000GMT on 7180, 9555 and 11785- 
KHz. Signals at 1100GMT are wdl re¬ 
ceived in the Pacific on the 15400KHz 
channel. 

KOREA NORTH: The Pyongyang sig¬ 
nals continue to be well received on 
the off-band channels. At 0400GMT 
signals are heard on 6540KHz and 
15520KHz, beamed to Africa. At 0800- 
GMT, reception of the 15520KHz sig¬ 
nals is excellent in the Pacific area with 
the program in English for South Asia. 
A further transmission at 1900GMT is 
heard in English on 6540 and 7580KHz 
for an hour. At 2000GMT the program 
is continued in Korean, and at 2100- 
GMT in French, the station closing at 
2200GMT. 

PHILIPPINES: The two gospel stations 
in the Philippines continue to be heard 
with their test transmissions. Radio 
Veritas in Manila has been using 9690- 
KHz 1800-1830GMT. South East Asia 
Radio Voice is using a new 19M chan¬ 
nel, and is being received on 15240- 
KHz. The SEARV tests are on this 
frequency 1100-1300GMT for Thailand 
and Burma, and 2330-0130GMT also 
beamed to the same area. 

SINGAPORE: Radio Singapura is using 
a new frequency of 6000KHz and is 
received at 1100GMT in Chinese. The 
frequency suffers interference from 6010- 
KHz at this time, reports Bob Paduia 
of Melbourne. The station is using 6000 
and 9635KHz for the service Monday 
to Friday, 2230-0130, 0230-0330, 0330- 
0730, and 0830-1630; on Saturday, 2230- 
0130, 0130-0430, 0430-1630; and Sun¬ 
day, 2230-1630GMT. 

JAPAN: Nippon Short Wave Broadcasting 
Company, Tokyo, is using the new 
frequency of 9760KHz. The call as¬ 
signed is JOZ7 and power 10KW and 
the transmitter location is near Tokyo. 
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MODEL 220 

The most popul-ar tuner-amplifier made. 
10 watts R.M.S. per channel—Solid state 
pre-amps-Frequencv response of 35-20,000 
HZ—Tape Monitor facility — $17^ 


Loudness Control. 


MODEL 500A 

For the hirfi enthusiast who requires hfqh 
power as well as tuner facilities—23 watts 
R.M.S. per channel — Distortion less than. 
1 % — Tape Monitor—High and Low fil¬ 
ters — Designed for bookshelf 
operation or ideal for building in. 


MODEL 10OP A 

The world’s best tuner-amplifier made — 
based on McIntosh designed circuitry — 40 
watts R.M.S. per channel—Distortion 1% 
at 40 watts—Frequency Response of IQ- 
80,000 Hz—AM tuner sensitivity 5 micro¬ 
volts. All possible function switch- 1C 

ing. Beautifully designed. 


MODEL 400 

The most compact all solid state tuner— 
amplifier capable of full stereo performance 
—20 watts R.M.S. per channel—Fully pro¬ 
tected circuitry — A IB speaker selector 
switch—Frequency Response of 1S- 
50,000 HZ—Beautiful gold finish. 


$265 


MODEL AU70 

25 watts per channel of clear, crisp power 
from this tube-type stereo control amplifier 
—Distortion below 1 % at 20 watts—Fre¬ 
quency response of 10-80,000 HZ — All 
possible features of switching on the Audio 
Circuit — Solid state pre-amps — 

Elegant silver tone metallic panel $225 


MODEL AU777 

All silicon Solid State Pre-Main Amplifier 
with a power output of 30 watts R.M.S. 
per channel—Distortion less than 0.5%— 
Frequency Reponse of 20-100.000 Hz — 
Professional designed facia panel and 
switched bass and treble controls—Filters 
Loudness — A masterpiece of $283 


electronic design. 


the NEW solid state QUAD amplifier 



At last. QUAD has gone solid state—Pheno¬ 
menal specifications—Distortian no greater than 
0.03% up to 45 watts per channel—Stability 
—stable under all conditions with any load — 
New switching facilities and plug in printed 
circuit boards for pick-up matching—Hum and 
Noise:—lOOdb below full output. Compre¬ 
hensive controls on preamplifier. The most 
carefully built and designed amplifier of our 
time. List price 


$480 


GRILLE FABRIC 


See our .extensive range of speaker fabrics. You can pur¬ 
chase any sizes required, and prices range from only 

42c sq. ft* 


5HURE - SME 

PRICES HAVE BEEN REDUCED ON SME TONE ARMS 
AND "SHIRE" CARTRIDGES. PURCHASE NOW. — 


MASTERSOUND SALES PTY. LIMITED, 

400 KENT STREET. 

SYDNEY. 29-1257 


The house of hi-fi sound for over a decade. 


The station has been reported by listen¬ 
ers in Japan as carrying the usual 
NSB program. Other channels carrying 
programs of JOZ, heard at 0900GMT 
at fair level, include 9595, 6055, 3945 
and 3925KHZ. 

CAMBODIA. Radio Phnom Penh has 
been observed on the new frequency of 
7370KHz, with a program different from 
that carried on SOlOKHz. It is assumed 
this new transmitter replaces the old 
9690KHz channel. It has been heard at 
1130GMT in Thai; 1200 in Chinese; 
1230 Vietnamese. Other Asian languages 
have also been heard on this new 
frequency. 


OCEANIA 

PORTUGUESE TIMOR; Radio Dili, the 
station of Radiodiffusion Timor de Por¬ 
tuguese, has been heard by Robert 
Shepard of Glen Iris, Victoria, at 1400- 
GMT on 3268KHz. The station has 
programs of music and announcements 
in Portuguese to sign off at 1430GMT. 
Radio Timor at times continues after its 
usual sign-off time to relay sporting 
programs from Radio Portugal in 
Lisbon. 

AUSTRALIA: Radio Australia, Mel¬ 
bourne, retimed its transmission to 
Europe and the United Kingdom re¬ 
cently to allow for time changes in 
these areas. The transmission are on 
9560 and 11710KHz from 0645-0745- 
GMT. News is presented at 0715GMT. 
On Sunday, the DX session is carried 
at 0730 and “Listeners Mailbag” is 
broadcast at 0700GMT. 


THE AMERICAS 

CANADA: Radio Canada, in Montreal, is 
expected to start its Caribbean project 
later this year, and plans at least two 
short-wave transmitters of 100KW each. 
The location is likely to be one of the 
British Commonwealth islands. Plans 
have been finalised and await Govern¬ 
ment approval. The present economic 

iiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiimmiiiiimmiiimiimiiiiuiiiitiiiiiiiiiimiiiimiui 

NOTES from readers should be sent 
to ARTHUR CUSHEN, 212 Earn 
Street, Invercargill, N2, All times 
listed are Greenwich Mean Time, add 
eight hours for Perth, 10 hours for 
Sydney and 12 hours for Wellington 
time. Frequencies are listed In Kilo¬ 
hertz (KHz). 


position of Canada is certain to delay 
this project as well as limit the Sack- 
ville expansion to seven 250KW trans¬ 
mitters. 

GUYANA: Radio Demerara, Georgetown, 
has been heard in English from 0915- 
GMT on 5980KHz. The signals have 
been received up to 1100GMT when 
they have faded out, reports a listener 
in the United States. In the Pacific the 
signals from the former British Guiana 
have been also heard at this time at 
fair to weak level. 

COSTA RICA: Radio Atenea has pur¬ 
chased a transmitter for a new round- 
the-clock transmission on 6150KHz. The 
station, at present using 6205KHz with 
1KW, is located in San Jose. The call 
is HUCD, Apartado 208, San Jose. 

CUBA: Radio Havana Cuba, has re¬ 
cently commenced to relay the pro¬ 
grams of the “Voice of Vietnam” from 
Hanoi. These broadcasts take place at 
0210GMT on 9525KHz; at 0440GMT 
on 6135KHz and at 0740GMT on 9655- 
KHz. Thece relays from Hanoi are part 
of the Radio Havana Cuba normal 
daily English service, and are mainly 
messages from American prisoners of 
war to relatives in the United States. 

(Continued on Page 173) 
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ANSWERS TO CORRESPONDENTS 


When writing to us :— 

• Please give your name and full postal address, including 
the State. 

• Write the above information clearly or, for preference, 
print it in block letters. Your co-operation will facilitate 
delivery of replies by mail, where such are called for. 


S.W. LISTENING: I must agree with LF., 
of Cairns (February, 1968). Having just 
started short-wave listening myself, an 
article on selecting short-wave aerials 
would Ibo extremely helpful Also one on 
how to log and verify snort-wave stations. 
(C.P., Mt Waveriey, Vic.) 

• If you do not have to cope with any 
special interference problems in your 
immediate vicinity, your aerial require¬ 
ments would be met effectively by one 
installed as high as possible and clear 
of buildings and supply wires — up to 
50 feet long and 20 feet or more high, 
supported on insulators and with an 
insulated lead-in running fairly directly 
down to the receiver. Use with a good 
earth, if you want something more pre¬ 
tentious, try the arrangement on page 45 
of our January, 1968, issue. The article 
in the March issue should answer most 
of your other questions. 

DEAD LETTER: A letter addressed to 
Mr N. Ferks, 218 Watkins Road, Wangi 
Wanga, N.S.W. 2301, has been returned 
by the postal authorities marked 
“Addressee not known.” Will Mr Perks 
please contact us. 

PREFERENCE FORM: I find your arti¬ 
cles very informative and interesting, but 
I am disturbed by the number of readers 
who write complaining about the lack of 
certain types of articles. Perhaps it would 
help you to publish a form which 
readers could fill in and return indicating 
the kind of articles they would like to 
see more of. (M.T., Cairns, Qld.) 

• Every publication, radio and TV station 
receives a regular quota of congratulations 
and criticisms, but not too many such 
observations receive an airing. We publish 
criticisms partly to acknowledge them and 
partly to give reasons why some seemingly 
desirable things are not always done. We 
have given a good deal of thought to 
the idea of a questionnaire, but it has 
to be very carefully planned. There is a 
strong danger that such a form would 
be used mainly by the minority with a 
grouch with the result that the survey 
gives a minority rather than a majority 
view. The art of any survey is to obtain 
a true statistical sample and this is a 
lot more difficult than might at first 
appear. 

LONG DISTANCE TELEVISION: There 
was consternation recently in Makin, the 
northernmost of the Gilbert Islands, when 
an unidentified floating object was seen 
drifting on to the reef. The bulky glass 
object was taken ashore and held for the 
District Commissioner to see on his next 
visit. He brought it back to headquarters 
with him as a souvenir of a mystery— 
the object is a 21-inch television tube, 
intact except for the base. Makin is 
approximately 200 miles from Hawaii, 
3,000 miles from Australia and an equal 
distance from Japan. None of us can 
think of anywhere nearer that has tele¬ 
vision. The tube is of rectangular shape, 
conventional long gun and has the letter 
“C” in relief in both sides. Congratula¬ 
tions to the makers. I thought those things 
were delicate! (C.L., Tarawa, Gilbert 
Islands, Central Pacific.) 

• We’ve often encountered bluebottles in 


the surf, but never greybottles! Seriously, 
however, we suggest that the tube not 
be left lying around as an exhibit if it 
is still evacuated. If somebody knocks it, 
or if it has suffered surface abrasion, it 
could implode, with lots of jagged, flying 
glass. At least release the vacuum; first 
wrap the entire tube carefully in a thick 
pile of bags, then nip off the tip of the 
exhaust pip protruding from between the 
base lead wires. The tube will be a lot 
safer to have round the place. 

HEADPHONE "TUNER”? I have a pair 
of low-impedance dynamic headphones, 
and a friend suggested that they might 
work as microphones. But when I plugged 
•them into the microphone jack of my 


When writing, please make sore yonr 
address Is complete, including the 
POSTCODE* Addition of the latter 
will ensure minimum delay In hand* 
ling yonr letter. Also make sure that 
yonr address Is legibly written or, for 
preference, PRINTED. A significant 
number of letters are returned to us 
each month because the original 
address was incomplete or Illegible. 


tape recorder, all I heard was the local 
radio station. Touching the “stereo-mono” 
switch on the phone plug makes the 
reception much clearer and quite loud. 
Can you explain what is happening? 
(P.S., Geelong, Vic., 3220.) 

• It sounds very much as if the phones 
are wired to the jack plug so that the 


metalwork is effectively unshielded and 
connected to the active microphone input 
connection; either the earth connection 
in the plug has been broken accidentally, 
or the plug wiring is opposite in polarity 
to thait used on the recorder microphone 
jack. In any case, what is happening 
is that strong (RF signals from the local 
station are being impressed on the input 
to the microphone preamp, the latter being 
sufficiently overloaded to act as a crude 
detector. Touching the metal of the plug 
switch is adding more “aerial” to this 
crude “tuner” and providing greater RF 
signal. Correct wiring for the phones 
should provide shielding for the active 
side of the microphone input and ston 
this effect. However, we doubt very much 
whether your low-impedance phones will 
work very well as a microphone. Having 
only a few turns of wire in the moving 
coils they will generate extremely low 
voltages; you will be lucky to hear the 
resultant signals even with the recorder 
volume control full on. A step-up micro¬ 
phone transformer would remedy this, 
but we wouldn’t suggest that you buy one 
especially for the job as the performance 
of the phones as microphones is unlikely 
to be good enough to justify the cost. 

TUNNEL DIODE PROBLEM: In your 
article of December last describing the 
Wide-Range Pulse Generator, it was stated 
on p.65 that on the pulse adapter circuit 
the tunnel diode cannot have ian operating 
point on the negative resistance section 
of its characteristic because such an 
operating point would be unstable. This 
seems to imply that the diode operating 
point can shift from the initial positive 
resistance section to the final positive 
resistance section, and vice-versa, without 
traversing the negative resistance section. 
Frankly, I can’t understand how this could 
happen; could you please explain? (W.S., 
North Punchbowl, N.S.W. 2196.) 

^ Unfortunately the explanation would 
take somewhat more space than we can 
spare in this section of the magazine, 
W.S., so that for the moment we can 


"ELECTRONICS Australia" Information Service. 

As a service to readers "ELECTRONICS Australia" is able to offer: (1) Photographs, dye-tine prints 
and other filed material to do with constructional projects and (2) A strictly limited degree of personal¬ 
ised assistance by mail or by reply through the columns of the magazine. Details are set out below 
REPRINTS: For a 20c fee, we will supply circuit data, as available from our files. The amount 
of data available varies but in no case does it include material additional to that already published 
in the magazine. For complicated projects involving material extracted from more than one issue, an 
extra fee may be requested. As a rule, requests for circuit data will be answered more speedily if the 
circuits are positively identified and the request is not complicated by questions requiring the atten¬ 
tion of technical personnel. Where articles are not on file, we can usually provide a photostat copy at 
20c PER PAGE. 

PHOTOGRAPHS, DYE-LINE PRINTS: Original photographs are available for most of our projects, 
from 50c plus 8 c postage for a 6 in x 8 in glossy print. In addition, metalwork dye-line prints are 
available for most projects for 50c each; these show dimensions and the positions of holes and cut-outs 
but give no details of wiring. 

BACK NUMBERS: A fairly good selection is available. On issues up to 6 months old there is a sur¬ 
charge of 5c. On issues from seven to 12 months old the surcharge is 10c. Over 12 months, it is 
20c. Package and postage is 10c extra in all cases. 

REPLIES BY POST: This provision is made primarily to assist readers in matters relating directly to 
articles and project published in ‘‘ELECTRONICS Australia" within the last 12 months. Note, 
however, that we cannot provide lengthy answers, undertake special research or modifications to basic 
designs. A 20c query fee must be enclosed with letters to which a postal reply is required; the in¬ 
clusion of an extra fee does not entitle correspondents to special consideration. 

OTHER QUERIES: Technical queries which fall outside the scope of ‘‘Replies by Post" may be sub¬ 
mitted without fee and may be answered through the columns of the magazine at the discretion of the 
Editor. Technical queries will not be answered by telephone. 

COMMERCIAL EQUIPMENT: ‘‘ELECTRONICS Australia" does not maintain a directory of com¬ 
mercial equipment, or circuit files of commercial or ex-disposals receivers, amplifiers, etc. We are there¬ 
fore not in a position to comment on proposed adaptation of such equipment, or on its general design. 
‘‘ELECTRONICS Australia" does not deal in electronic components. Prices, specifications or other 
assistance must be sought from the appropriate advertiser or agent. 

REMITTANCES: These must be in a form negotiable in Australia. Where the charge may be in 
doubt, an open cheque, endorsed with a limitation, is recommended. 

ADDRESS: All requests for data and information, as set out above, should be directed to The Assist¬ 
ant Editor, "ELECTRONICS Australia," Box 2728 G.P.O., Sydney, N.S.W., 2001. Other correspon¬ 
dence should be directed to The Editor. 9/57 
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ELECTRONICS ARE GOING PLACES 



A radio-equipped turtle is tracked by orbiting satellites to check 
its migratory voyages in the Atlantic Ocean. One of the million 
incredible uses of electronics for commerce and industry. 


EARN BIG MONEYas an 



STUDY AT HOME IN YOUR SPARE TIME 


You know as well as we do that electronics is the big 
new field that’s here to stay. Industry is using electronics 
in fields many people hadn’t dreamed of a few years ago. 

TRAINED MEN ARE NEEDED. Australia’s industries 
need, and must have, Electronics Engineers urgently. 
Salary scales are rising fast and electronic engineering 
specialists are making big money. Trained Australian 
Electronics Engineers can choose jobs anywhere in the 
world—the lack of these trained men is world-wide. 
Training is the key—qualifications are what matter. 

BE HIGHLY PAID IN THE WORK YOU LIKE MOST. 

You already have the interest you need to be successful 
in electronics—you can get the training you need through 


International Correspondence Schools. You can train for 
your career in electronics at night, in your own time, 
with the help of a School of Electronics as close as your 
mail box. 

ACT NOW! Fill in the coupon below and send it to 
I.C.S.—we will send you by return mail our Free Book 
“Your Career in Electronics.” You could be earning more 
money, doing the work that you like, sooner than you think. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Dept. 528, Division of Electronics 
400 Pacific Highway, Crows Nest, N.S.W. 


Which of these specialised I.C.S. 

Home Study Courses interest you most: 


□ Audio: Hi-Fi, 

Stereo 

□ Automation 
Electronics 

□ Automatic Controls 

□ Industrial 
Applications 

□ Nuclear 
Instrumentation 

□ Digital Techniques 

□ Transistors & Semi 
Conductors 


□ Communications 

□ Monochrome and 
Colour TV 

□ Electronic Drafting 

□ Printed Circuits: 
Conventional 

□ Printed Circuits: 

Micro Integrated 

□ Fringe Equipment 

Also Computer Programming 
for Commerce, Research, 
Industry 


I"International Correspondence Schools 

I Dept. 528 Division of Electronics, 400 Pacific Highway, Crows Nest, N.S.W. | 

I Please send me, without cost or obligation, your Free Booklet 

“Your Career in Electronics’' and full information about . ■ 


I _ 

| Name (Mr., Mrs., Miss)_ 

| Address _ 

| Phone _ 

Occupation _ 


Age 


I 
I 
I 
I 

_Dpt 528 | 
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ANSWERS TO CORRESPONDENTS—continued 


only refer you to an article on tunnel 
diode theory which we published in the 
February, 1961 issue (unfortunately this 
article is no longer available from the 
Information Service, or we would send 
you a copy). However, as other readers 
may have found difficulty in understanding 
this and related aspects of tunnel diode 
operation, and may not have access to 
the 1961 article, we will try to. publish an 
article on this topic in the “Answer Man” 
columns of a forthcoming issue. 

CRYSTAL CLOCK: Relating to discus¬ 
sion of crystal clocks, I would like to add 
my spoke to the wheel of progress: (1) 
The clock should be designed for 12V 
accumulator operation aboard boats; (2) 
It should have a slave dial which could 
be stopped at the moment a sextant sight¬ 
ing was taken; (3) It should have a 24- 
hour readout dial capable of being set to 
GMT. Also, what 'about a transceiver for 
2 to 7MHz operation, preferably designed 
around the new instant heat valves? 
Thank you for a wonderful publication. 
(K.H., Regent, Vic.) 

• Thanks for your suggestions, although 
they add still more variety to the things 
that people expect of ‘a crystal clock. So 
far, suggestions have been for mains 
power only, portable batteries only, ac¬ 
cumulator only or combinations of the 
three. Dial arrangements have ranged 
from conventional, to 24-hour, Slave and 
digital . . . and so on. We arte not very 
optimistic about the chances of a do-it- 
yourself transceiver along the lines you 
have in mlind. Outside of purely amateur 
band activities, the licensing authorities 
are progressively tightening up on their 
requirements for type approval and this 
can pose a very big problem for anyone 
wishing to construct transmitting equip¬ 
ment rather than buy it ready built. 

READER BUILT IT: I thought I might 
send a circuit I have designed to the 
“Reader Built It” page. The small re¬ 
ceiver is suitable for young constructors 
with a limited budget. (N.D., Christchurch, 
N.Z.) 

• Your idea is good but your method of 
connecting things together leaves some¬ 
thing to be desired. With two series tuning 
capacitors, the setting of one would be 
dependent on the other, while the amount 
of coupling from the antenna and into 
the detector would be affected by their 
relative settings. A more manageable 
scheme would be to use a single tuning 
capacitor and a selected tapping point on 
each coil for the aerial and dtetector. This 
would be more in line with crystal set 
practice. But keep trying. At 14 years of 
age, time is on your side! 

FUSED SPEAKERS: I have built the 
Playmaster 115 amplifier and believe it to 
be correct in every detail. There seems 
to be quite a heavy current through the 
speaker and I have burnt out three. I 
would like to hear from other New Zea¬ 
land readers who have built or who con¬ 
template building the Playmaster 115. If 
any New Zealand readers have difficulty 
obtaining transistors for the amplifier I 
can direct them to a source of supply. 
(L. J. Sutton, P.O. Box 5218, Auckland, 
N.Z.) 

• There should be no direct current 
through the loudspeakers which have one 
end isolated from earth by two 500uF 
electrolytic capacitors. We would suggest 
these capacitors as a likely source of 
trouble. The two capacitors in series form 
a voltage divider, each with about 24V 
across it. We have published your full 
name and address for the benefit of those 
readers Who would like to write to you. 

RECORD COLLECTOR: I would like to 
ask your assistance in collecting the names 
of overseas record publishers from whom 
I could request catalogues, so that I could 


buy direct. Some Australian firms are 
offering quite cheap records. Are these 
comparable with the more expensive 
albums musically and technically? (N.G., 
Rabaul, T.P.N.G.) 

• We can’t help you with your first 
request, which is well outside the scope 
of our query service. We can only suggest 
that you gradually compile you own list 
by progressively searching through hi-fi 
and record magazines, etc. Most of the 
cheaper priced records are re-issues of 
what were full-priced labels, two, three 
or more years ago. Among them are 
excellent performances in the various 
fields. Technically they are well up to 
standard in most cases. Keep your eyes 
on our reviews as a guide. 

TV RECEIVER: 1 look forward to each 
issue of “Electronics Australia” as it 
arrives from the newsagent. You have 
had a great variety of constructional 
articles over the past three years. How¬ 
ever I would like to know when you 
plan to describe another TV set, the last 
one being in 1964. How about a tran¬ 
sistorised portable or a colour TV set? 
Led us be ready for colour when it comes! 
(J.H., Wavell Heights, Qld.) 

• Prior to 1964 one could build a tele¬ 
vision receiver, not only for self-instruc¬ 
tion but with the hope of saving a few 
pounds. More recently, cut-price trading 
in commercially built receivers has forced 
the prices down, so much that the incen¬ 
tive towards do-it-yourself has gone into 
reverse! It would be a major undertaking 
to design and construct a transistorised 
portable receiver and perhaps an even 
greater one to organise the marketing of a 
complete kit of parts at anything like an 
attractive price. As for a colour television 
receiver, this is quite out of the question. 
As yet, the Australian Government has 
not even decided which system of colour 
transmission and reception we will use 
in this country. 

VLF TRANSMISSIONS: I have always 
been interested in very low frequency 
transmissions and wondered if you had 
ever contemplated publishing a receiver 
circuit for VLF. I imagine that a con¬ 
verter to feed a standard 455KHz IF 
channel would not be a good idea and 
that a TRJF would be the best choice. 
There is also the difficulty knowing 
the tuning range; I thought that a TV 
set could possibly provide a way out of 
the difficulty by using harmonics radiated 
from the line timebase. I realise that such 
a receiver would have a very limited 
interest, since virtually all transmissions 
are in code. But there is the DX interest 
and I understand that WWV now trans¬ 
mits on 60 and 20KHz. I would like to 
compliment you and you staff for pro¬ 
ducing such an excellent magazine. I first 
bought it when living in Auckland, N.Z. 
and, on coming /to England, found that 
there was no publication here which 
suited my interests so well. I have there¬ 
fore carried on with “Electronics Austra¬ 
lia” by subscription. Believe it or not, the 
first news I have of new developments 
in the U.K. is often in your magazine. 
(F. K. Hawkhurst, Kent, England.) 

0 Thank you for your very encouraging 
remarks. Regarding news of English de¬ 
velopments, it is not altogether strange, 
because there is a pretty active British 
Information Service in Sydney which keeps 
us fed with rather more British releases 
than we can use. Regarding the VLF 
idea, we have given the matter a little 
thought from time to time, although 
we haven’t progressed anything to the 
practical stage. The idea that most in¬ 
trigues us is that of using oik of the 
Wien Bridge or similar A/C tuning ar¬ 
rangements used in audio generators, etc. 
One of these could conceivably be applied 
in a receiver. 



The FUN way to 

BASIC 
SCIENCE 


NEW! LOW-PRICE 

FUTURE 


KITS 



All brightly blister-packaged com¬ 
plete with easy-to-read-and-follow 
information, instructions and dia¬ 
grams. 

The five kits with which you are the 
practising scientist: 


1. MAGNETISM 

The kit of six detailed 
“studies” that introduce 
you to the powerful, 
invisible "magic” force 
of Magnetism. 


L THERMAL 
ENERGY 

The kit of five unusual 
experiences that open the 
door to the science of heat 
—what it is and what it 
does. 


i. BASIC 
CHEMISTRY 

The kit of four exciting 
experiments introducing you 
to the wonders of modern 
chemistry. 


4. ELECTRO 
MAGNETISM 

The kit of six interesting 
practical projects with 
Electro-Magnets and basic 
Electro-Magnetic power. 


3. rooo 

CHEMISTRY 

The kit of five basic prac¬ 
tical food and chemistry 
sample tests in the practice 
of modern food chemistry. 


ONLY $1.00 EACH 


add 10c for postage to 

Dept. E, 

MODERN SCIENCE SUPPLIES, 

Box 3702, G.P.O., Sydney. 2001. 
or the Education and Knowledge Shop, 
141 York St., Sydney, (just a few doors 
from Town Hall). 

Melbourne readers should call at Collins 
Book Depot Pty. Ltd., 361 Swanston St., 
Melbourne. 

Make sure NOW that you get FREE all our latest 
Modern Science news and reports by joining 
our mailing list. Send name and address with 
20c for 80-page illustrated catalog of all our 
exciting items: Fun through Hobbies, Science, 
Astronomy, Microscience, Arts and Crafts, New 
Math, Scale Models, Games for Thinkers, Com¬ 
puter Fun, etc. etc. & etc. Modern Science 
Supplies for the FUN WAY of LEARNING. 
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FAMOUS CONNOISSEUR TURNTABLES 
COMPLETELY FITTED READY FOR USE 
IMPORTANT: ALL PRICES INCLUDE 
SALES TAX 

Classic two speed turntable— 

(a) With Connoisseur SAU-1 tone arm or 
Nikka-Lustre CP2 tons arm ... a 
Micro (301 ceramic cart- 

ridge with a diamond sty- CfiR kfi 
lus . . . and an oiled base 

(b) With a Connoisseur SAU-2 tone arm 
complete with lift or a Nikka-Lustre 
Model CP3 arm with lift ... A Micro 
3000/5 or an ADC-770 

stereo cartridge ... and $89.50 
an oiled base ... 

Craftsman II two speed turntable— 

(a) With a Connoisseur SAU-2 tone arm 
or a Nikka-Lustre CP3 tone arm (both 
arms have lifts) ... a Micro 3000/E or 
a Lux T-15-M 7B cart- 

ball• . wi ' hanolled $114.50 

(b) With a Micro MA-77 or MA-77S 

one arm ... a Lux T-15-ME or an 
ADC-660 cartridge ... . 

(; a n se d . an . o ne d $124.50 

Craftsman III three speed turntable— 

(a) With a MA-77 or MA-77S Micro tone 
arm ... a Lux T-15- 

ME or an ADC-660 $*| 42.50 

and an oiled base . “ nfc«vv 

(b) With the Micro MA-88 tone arm com¬ 
plete with lift, an Ortofon S15MTE or 
ADC-10E Mk. II cart- 

bile 0 . flnd 8n ...°" ed $184.50 


///////////hi iumuuwww 
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SEE ENCEL STEREO CENTRES FOR THE 
COMPLETE RANGE OF 
SANSUI AMPLIFIERS! 

Sansui tuner/amplifiers are extremely popu¬ 
lar in Australia. Models 220, 500A, 1000A 
and 3000A are now in stock — and the 
prices are most attractive. Ask for an 
EMO or a trade-in valuation on your old 
equipment. 


IMPORTED SPEAKER ENCLOSURES— 
HANDCRAFTED TEAK/WALNUT FINISHES! 

A wide range of “Sonics” multiple speaker 
systems is now available . . . budget con¬ 
scious music lovers and tape enthusiasts 
wishing to upgrade their speaker systems 
will appreciate the excellent value of these 
beautifully finished oiled teak/walnut en¬ 
closures. Mail orders will be carepacked 
and despatched anywhere. All “Sonic” 
systems are 8 ohm impedance. Write for 
data. 


NEW SOUND MODEL SAQ-203 SOLID 
STATE MAG. SENS. STEREO AMPLIFIER 
. . . ONLY $64.50! 

Measuring only 10%“ x 4”, the SAQ- 
203 is rated at 6 watts R.M.S. *in each 
channel and has a frequency response of 
30-20,000 Hz. Input sens, is 3 mV. for 
magnetic cartridges. An attractive die-cast 
front panel surrounds all essential controls. 
18 low noise transistors. Headphone jack, 
scratch filter and, mode 
switch are standard. In- K|| 

eluding Sales Tax . 


KEF SPEAKER SYSTEMS 

Ask for an EMQ on the KEF system of your 
choice; copies of reviews are available for 
most current KEF speaker systems. 


SPECIAL OFFER ON DUAL 1019 
TURNTABLES! 

Wired, tested and ready-for-use, these 
Dual 1019 pickups offer unusually good 
vakie. The prices quoted include sales tax 
and the units are quite complete. An 
attractive oiled base is supplied. 

With the Micro 2000/5 <4 ft |?ft 

cartridge .. $ I I «J.DU 

With the ADC-770 or £4 r\4 EA 
Micro 3000/5 cartridge ... $ I&.I.DU 

With the Micro 3000/E or &4 0C CA 
Lux T-15-M 7B cartridge $l^D.OU 
With the ADC-660 or Lux £4 04 QA 

T-15-M-E cartridge . 3>IOI.OU 

All cartridges have diamond stylii . . . 
“E” denotes “elliptical”. 



SAVE YOUR RECORDS ... USE THE 
UNIVERSAL NIKKA-LUSTRE 
TONE ARM LIFT! 

This beautifully finished and functional 
universal tone arm lift will fit all tone arms 
... the lowering action is pneumatically 
dampened and extremely smooth. Risk of 
record damage may now be . 
eliminated. Including Sales $0 


CONNOISSEUR STEREO CARTRIDGE 
MODEL SCU-1 

Regarded as the finest ceramic stereo 
cartridge produced anywhere in the world, 
the SCU-1 will load any normal amplifier 
or tape recorder. Tip mass is 1 milligram, 
vertical compliance 8 x 10 -“ cm/dyne, 
lateral compliance 12 x 10 -“ cm/dyne. 
Audio quality is exceptional and includes 
a pleasant musical transparency. Ask 
for copies of reviews. . ^ ^ 

Encel price including Sales $ |Q qQ 



NEW MOVING COIL STEREO CARTRIDGE 
THE MICRO 4000/E — ONLY $28.50 

Featuring a replaceable stylus unit with an 
elliptical diamond stylus (0.3 x 0.8 mil.), 
the new Micro 4000/E moving coil cart¬ 
ridge- has a frequency response of IQ- 
35,000 Hz. and compliance of 10.5 x 10-“ 
cm/dyne. Tracking pressure recommended 
is 1.5 grams. Output is 0.1 mV. — 
1kHz./5cm./sec. Channel separation is 28 
dB. at 1 kHz. Micro tone arms and cart¬ 
ridges enjoy an excellent reputation. This 
new moving coil cartridge . 
is excellent value at the low COQ CA 
Encel price. Inc. Sales Tax 



MICRO DUST PICK-UPS 

This most effective record cleaner auto¬ 
matically removes dust and 
static charges as the record CQ Kfl 
is being played. 


ASK FOR AN AKAI EMQ! 

All AKAI models are in stock . . . M 8 , X4, 
X150D and 1710. Trade-In valuations and 
end-user prices are more than just attract¬ 
ive at Encel Electronics! 


THE NEW ORTOFON S-15 AND SL-15 
STEREO CARTRIDGES AVAILABLE AT ALL 
ENCEL STEREO CENTRES! 

World wide acclaim provides significant 
testimony to the outstanding performance 
of the new Ortofon S-15 and SL-15 series. 
Ask for an EMQ or a trade-in valuation. 



THE LUX SQ-38D ... A MODERN TRIODE 
STEREO AMPLIFIER 

An extremely high quality stereo amplifier 
with P.P. triode ( 6 RA 8 ) output stages. Fre¬ 
quency response is 20-20,000 Hz. ± 1 dB. 
and the externa! case is magnificent pali¬ 
sander veneer. Controls include mode 
switch, balance, volume, separate bass 
and treble controls for each channel, a 
function switch and a tape monitor press* 
in switch. Encel price including Sales Ta* 
is $239. 



THE LUX SQ-65/30 WATTS R.M.S. PER 
CHANNEL 

With a wide frequency response of 20- 
20,000 Hz. plus or minus 1V 2 dB. at full 
output, the circuitry of the SQ-65 incor¬ 
porates silicon diodes and P.P. 7868’s out¬ 
put being 30 watts R.M.S. in each chan¬ 
nel. Input sensitivity is 4 mV. for mag¬ 
netic p.u. Tone compensation circuits in¬ 
clude a U.S. patented M.F.B. systems and 
new Lux NF electronics. Substantial grain 
oriented output transformers of unique de¬ 
sign are responsible for the outstanding 
performance of the SQ-65. Features include 
tape monitoring circuit, phase switch, 
blend control, speaker switch, headphone 
jack, scratch filter and rumble filter. The 
MFB circuitry is effective on normal 
speaker systems. Write for 
complete specifications. Q 1 QQ 

Inc. Sales Tax . 



LUX SOLID STATE STEREO AMPLIFIER— 
THE MODEL SQ-77T—$159 

Using silicon power transistors the SQ-77T 
is rated at 30 watts R.M.S. in each channel 
with a 4 - 6 ohm speaker load. Frequency 
response is 10-50,000 Hz. plus O, minus 
3dB. Input sensitivity is 1.8mV for mag¬ 
netic pickup or tape head, aux. inputs 
being rated at 200 mV and 800 mV. Con¬ 
trols include stereo volume, stereo balance, 
mode switch, treble and bass (separate 
controls for each channel), input selector, 
headphone jack and switch, tape monitor 
switch, rumble and scratch filter switches, 
etc. Use of advance circuitry and ultra¬ 
modern solid state devices results in com¬ 
plete reliability and unique musical per¬ 
formance. Inc. Sales Tax . _ _ _ 

$159. Also available with StlflQ 

timber case (SQ-77TW) ... N* > 



NEW LUX MOVING MAGNET STEREO 
CARTRIDGE 

The Lux T-15-M has been acclaimed as a 
brilliant performer by discriminating audio 
enthusiasts — frequency response is con¬ 
servatively quoted at 20-20,000 Hz. and 
stylus pressure is from 1 to 2 V 2 grams. 
Tracking angle is 15°, output is 5 mV. at 
1 kHz. Stylus sizes available are 0.7 mil. 
conical diamond and the new elliptical 
diamond (T-15-ME). T-15-ME: $29.50. 

T-15-M (conical diamond stylus) inc. Sales 
Tax $24.50. 


ELECTRONICS (STEREO) 
PTY. LTD. 


Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. Tel. 42 3762. 

Sydney Store: Ground Moor. ?SM Buildm#; 

257 Clarence Street, Sydney, N.S.W. 2000. Tel. 29 4563, 29 4564. 
Australia’s Greatest Hi-Fi Centre ‘Wholesalers 'Trade ins accepted 


170 


ELECTRONICS Australia, April, 1968 






















ANSWERS TO CORRESPONDENTS—continued 


TV PREAMPLIFIERS: I refer to the reply 
in the January 1968 issue to E.M., 
Merimbula, N.S.W. about a TV preampli¬ 
fier. There is an English booklet called 
“TV Preamplifiers for Bands 1 and III” 
by B. L. Morley, which may help your 
correspondent. It is available from Elec¬ 
tronic Publications (Aust.), P.O. Box 1Q7, 
Riverwood, N.S.W. 2210. However, E.M. 
would need a fair amount of technical 
knowledge to make the necessary changes 
to suit local conditions. He should be 
warned that a preamplifier cannot dis¬ 
tinguish between snow and signal and 
a better proposition is to concentrate on 
improving the aerial. (A.B., Wagga Wagga, 

_ Thank you for your observations which 
may be of assistance to the reader con¬ 
cerned. 

CRYSTAL CLOCK: In your January 
section “Answers to Correspondents” there 
was a reply to R.D.J. of Harbord, N.S.W. 
about a crystal clock. As a further refer¬ 
ence which may interest readers, check 
“The Scientific American Book of Projects 
For The Amateur Scientist,” 1962 edition, 
published by Heinemann. It gives con¬ 
structional details of a piezo clock buik 
by W. W. Withrow. (P.M., Canberra, 
A.C.T.) 

• Thank you for the reference, which 
some may care to follow up. 

ELECTRONIC ORGAN. I am interes¬ 
ted in constructing an electronic organ. 

I can recall a series of articles in R., 
TV and H during 1961-62 on the subject. 
Would it be possible to obtain copies of 
these articles, circuits, notes, etc? If 
so, at what co9t? Do you intend or 
foresee publishing any further article 


Bridge... 


(Continued from Page 95) 

tor is a pair of headphones. High 
impedance crystal types were found to 
be so insensitive as to be unusable. 
The best results were obtained from a 
pair of 2000-ohm dynamic phones. We 
also found that the low impedance 
earpiece as used in transistor radios is 
quite usable, especially if used with an 
audio output transformer to provide a 
better impedance match. We found 
that a 5000 ohms to 15 ohms trans¬ 
former used with an 8-ohm earpiece 
gave good results. 

Instead of using headphones as a 
mill indicator one couild use an audio 
amplifier and speaker as null indicator, 
with the volume control used as a 
sensitivity control. Alternatively, one 
could rig up a simple amplifier, rectify 
the output, and feed it to a millia- 
meter. 

Other AC sources may be used to 
power the bridge. Any audio generator 
would be ideal. The frequency could be 
set to give the most output from the 
headphones used. Similarly, a small 
filament power transformer could be 
used. The disadvantage of this 
approach is that most headphones are 
very inefficient at 50Hz. A solution 
to this would be full wave rectifica¬ 
tion of the AC to obtain frequency 
doubling plus higher harmonics. The 
resulting waveform will be more 
audible with headphones. As a point 
of interest, several years ago a reader 
submitted an RC bridge to the 
“READER BUILT IT* page. The 
bridge was powered by a vibrator. H 


• Although until recently a project of 
this type would have been out of the 


on electronic organs in the near future? 
(M.B„ Moss Vale, NAW.) 

• Reprints of the series or articles are 
available for 20c each at a total cost of 
$1.60 (eight articles). They may constitute 
useful background reading but certain 
vital components would no longer be 
available to build the instrument. Although 
we have considered the possibility of 
developing another electronic organ, we 
have no plans to present a full-scale 
instrument in the near future. 

VETERAN NOVICE: My cheque is en¬ 
closed for a copy of the “Basic Radio 
Course.” I don’t suppose you often re¬ 
ceive an order from a man of my age— 
73. I have been a Jack of all trades, and 
I should like to make a study of elec¬ 
tronics. However, being a pensioner, I am 
wondering how I shall manage without a 
few gifts of surplus bits and pieces and 
literature. Any advice you can give me 
on how to make this study as cheap as 
possible will be appreciated. (W. A. Ford, 
“Halesby,” Denison Street, Leura, N.S.W. 
2781.) 

• We do not receive many letters from 
veterans wishing to start in electronics, 
and we certainly wish you luck in your 
studies. We are publishing your full name 
and address so that any readers wishing 
to help can contact you directly. 

DEPTH SOUNDER: When you remem¬ 
ber that a good chronometer costs $300 
to $400, a crystal clock should be able 
to be constructed for well within that 
figure. To be useful, however, it must be 
entirely self-contained; battery operation 
is indicated—perhaps rechargeable batter¬ 
ies. Another project you might find inter¬ 
esting is a depth sounder but there may 
be problems, particularly in regard to the 
transducer. (P.S., Springnurt, Qld.) 

• Thanks for your remarks about the 
clock. We had a close look at the depth 
sounder idea some years ago and, while it 
lends itself well enough to home construc¬ 
tion, using a complete kit of prefabricated 
special components, it looked particularly 
unpromising from the viewpoint of any¬ 
one huilding it from the ground up. As 
you observe, the transducer did pose an¬ 
other special problem. 

SIMPLE CALCULATOR OR ADDING 
MACHINE: Is there any chance that you 
will publish details of a simple electronic 
calculator or adding machine in the near 
future, perhaps as a follow-on from the 
series of articles dealing with logic and 
counting? (G.K.W., West Perth, W.A.) 


question because of the very high 

de> 


_ _ _ cost 

and complexity involved, recent develop¬ 
ments in the integrated microcircuit field 
may well have changed this position. 
We’ll look into the matter, G.K.W., and 
see if such a project would be feasible. 
Naturally it would take some time both 
to develop and to describe, so we won’t 
promise anything for the next few months. 

CRYSTAL CLOCK: I read with interest 
a suggestion to use a crystal to operate a 
synchronous clock. 1 would like to suggest 
that such a power supply could also be 
used to drive a synchronous tracking 
motor for a small astronomical telescope. 
These motors are designed for 240V and 
draw between two and three watts. (E.P., 
Darwin, N.T.). 

• Many thanks for your comments, 
which are similar to those of at least one 
other reader. We are noting all these sug¬ 
gestions before considering how best to 
approach the problem. q 


SERVICE 

BILL TURNBULL offers you 
service on Hi Fidelity equip¬ 
ment tape Recorders, Com¬ 
munication Receivers and 
Electronic Test Equipment. 


25 years experience 
Mi work guaranteed 


BILL TURNBULL 

II ELLALONG ROAD, 
CREMORNE, N.S.W. 90 4825 


MEN & LADIES 

Make from $14 to $140 a week. Work at 
home, full or part time. All ages, all 
localities. No machines or kits to buy. 
Splendid PREMIUM to early comers. FREE 
details from: 

DEPT. RH.41, BOX 5070 G.P.O., 
SYDNEY, 2001. 

(Send stamp for quick reply.) 


Deitron 


ELECTRONICS 
SERVICE DIVISION 


Cable Address 
"DEITRON ICS" 
SYDNEY 


'Phono: 31-1 ^30 (2 lines) 

4-6 TAYLOR STREET, TAYLOR SQUARE, DARLINGHURST, M.S.W. 

SpeciolUing in terriee to ALL BRANDS of Transistorised RADIO, RECORD 
PLAYER, TAPE RECORDER, TV and ELECTRONIC EQUIPMENT. 

SERVICES WE OFFER FOR TRADE CUSTOMERS. 

(1) 48 Hour Repair Service. (3) 90 Day Warranty on Repair*. 

(2) Pick up & Delivery. (4) Moderate Rates. 

If you wish to accommodate your own repairs, lot us supply! you with tho 
port* at tho right price „ 


N.S.W. SERVICE 
AGENT FOR 



RADIO 

TAPE RECORDER 
T.V. ETC. 
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SOUND PROJECTORS 

Cinevox Prefect 16mm in good 
working order. 140? operated* 
complete with speaker and ampli¬ 
fier. 

$115.00 


CIRCULAR SLIDE RULE 

3%in diameter. Will do the 
same work as the conventional 
slide rule. Instruction book in¬ 
cluded. $1.25 each 
Post 10 cents. 


REFLECTOR GUNSIGHT 

Contains these lenses: 

1 Lens lin Focus, lV4in diaxn. 
1 Lens 1 ll/16in Focus, VAba 
diameter. 

1 Air-spaced Lens, lV4in diam. 
1 Filter Lens, 1 Graticule, 
1 Lampholder. $1.85. 

Post.: N.S.W., 30c; Interstate: 40c. 


P.M.G. TYPE 
TELEPHONES 

Standard desk type with magneto 
calling device. Range 30 miles. 
Uses standard batteries at each 
phone. Any number can be con¬ 
nected together on single line. 

$23.00 

(2 TELEPHONE SETS) 

30c cartage to rail. Freight pay. 
able at nearest attended railway 
station. 


BATTERY CHARGERS 

240 volt A.C. Input. 

Each Battery Charger will charge 
either 6 or 12 volt batteries. 
2V4 amp. without meter. $13.75 

2 Vi amp. with meter, $15.75 

4 amp. with meter, $18.55 

Post N.S.W. 70c, interstate 95c. 


MINIATURE 
ELECTRIC MOTORS 

IVi to 3 volts DC, Ideal for model 
boats, cars, planes, etc. Strong 
torque. Only 

39 cent* each (Post 70 


AMPLIFIER 

Subminiature 4-Transistor, Audio 
Push-Pull. 

$7.00 Post 50c. 


TRANSCEIVER 

(2-way radio) R.C.A. America RT 
68 . 24 volt, operated 10 watt out¬ 
put 38-54 meg/cycles F.M. crystal 
locked. Transmitter and receiver 
using frequency synthesiser in 
100 K/cs. step 10 channel per 
meg/ cycle with power supply, 
Leads, mike and headphones 
$90.00. 60c cartage to ra.l. treight 
payable at nearest attended rail¬ 
way station. 


GOOSE NECK LAMP 

NEW. IDEAL FOR DESK or 
WORK BENCH. Adjustable shade 
Strong metal lacquered base and 
frame. Height 18in. Complete with 
lead. 

$1.25 

Post, and packing, $1. 


TRANSCEIVER 

(2-way radio) 62 set ideal small 
ships. Hams, etc 1.6 to 10 megs. 
Crystal locked or B.F.O. con¬ 
trolled 5 watt output. Complete 
with antenna, headphones and 
mike but not air tested. $60, air 
tested $90. 60c cartage to rail. 

Freight payable at nearest attended 
Railway Station. 


HEAD PHONES 

Low impedance moving coil fitted 
with rubber muffler to reduce ex¬ 
ternal noise, fitted with press to 
talk, dynamic hand microphone, 
ideal for use with all types of 
transceivers, $3.50 pair. Same with 
black felt muffler, $4.50 pair. 
Post. N.S.W. 25c; interstate 30c. 


RECORDING TAPE 
SPECIALS 

EMI TAPE at a fraction of the 
Retail Price, direct from one of 
Australia’s leading Broadcast 
studios. 

Used in good condition. 
1,800ft, 7in spools, $2.75, post 25c 
900ft, 5in spools, $1.68, post 25c 
300ft, 3in spools, 65c, post 13c 



P.M.G. Phone Jack and plugs, 25c 
each, 45c the pair. 

Post 7c. 


NIFE CELLS 

1.2 Volt fully charged, 4in x 3in 
x lin 4 AH. 

$1.00 each 

Post. N.S.W., 25c; interstate, 35c. 
1.2 volts 15 AH, 8in x 4in x 2in, 
$2.95. 

2.4 volt 10 AH, 6in x IVxin x 2in, 
$2.50. 

Post, N.S.W., 30c; interstate, 40c. 


WALKIE TALKIE TWO 
WAY RADIOS 

P.M.G. Approved Citizen Band. 
5 Transistor, $37.95 per set of 2. 
9 Transistor, $75.00 per set of 2. 
10 Transistor, $98.00 per set of 2. 
Post. N.S.W., 50c$ interstate, 60c. 



P.M.G. ^ TYPE KEY SWITCHES. 
45c each. Post., 15c. 




VALVES 


BRAND NEW 

IN CARTONS. 

Special discount for quantity 

807 $1.75 X61M $2.20 

65N7GT 95c CV850 $1.50 

89 $1.00 1H6G 30c 

12SA7 $1.25 832 $5.00 

5U4G 95c 6F13 75c 

77 $1.00 6AK5 $1.50 

EF50 35c 6X4 $1.00 


6U7 

V1103 


75c 


$1.00 


EL4 

5Y3 


75c 
50c 
50c 
75c 
25c 
75c 

_ _ __ —- $ 1.00 

6 AG5 50c »0 $1.25 

12AU7 $1.00 6AK5W $1.50 


6 F8 
12SK7 

VH120 75c VRH20 

$1.00 ymig 

«•» 

64:4 5#C VT4C 

CV2184 $2.25 ^ 

75c 

50c 00 


PLEASE ADD POSTAGE 
ON ALL ARTICLES 



45 x 40 coated Lens with tripod, 

$10.95 

30 x 30 Power Coated Lens. 
Brand new. 

$3.75 

60 magnification with a 60mm 
coated objective lens. 

With tripod. 

$23.00 

As illustrated. 

Postage, 95c; interstate $1.20. 


30 x 40 with Tripod 

$7.95 

Post N.S.W., 70c; interestate $1.20 


EX ARMY TELESCOPES 

4 x 40 Handley $6.50 

7 x 40 Otway telescope, $9.85. 
Freight payable at nearest attended 
railway station. 


HIGH STABILITY 
RESISTORS 

I.R.C., brand new V4w., lw, 2w, 
tolerance between 1 and not ex¬ 
ceeding 5 per cent including 100, 
360, 560, 750, 15K, 22K, 27K, 
100K, 180K, 220K, 560K, 820K, 
ohms. Usual price 40c each, 50 
assorted different values for only 

$3.75 Tost 15c. 

Genuine American 
Zenith Variacs 
0-115 V.A.C. 7.5 Amps, $19.50 
each or couple two together for 
240 V.A.C. 

The two for $36. 

50c cartage to rail. Freight pay¬ 
able at nearest attended railway 
station. 


522 TRANSCEIVERS 

100 to 150 m/cs. 

$35.00 


TYPE S POWER SUPPLY 

(240 Vac supply for AT 5-ARB) 
suit most types of Disposal trans¬ 
mitters and receivers outputs 250 
volt. lOma, 5S0 volt 200ma, 300 
volt lOOma, $30.00. 


TELEPHONE WIRE 

21 gauge copper, plastic covered. 
Ideal telephone or bell wire. 
1,320ft coil of twin (equal Vi 
mile). $7 per coil. 

Post. N.S.W. 70c; interstate $1.20. 


SWITCH BOARD FRAMES 

Steel ex-P.M.G. Height 45in x 
27in x 34in, will make ideal test 
bench. $10. 

$1.00 cartage to Rail. 
Freight payable at nearest attend¬ 
ed railway station. 


WHIP AERIALS 

9ft Id tens iectioo*. 

$3.75 

Post: N.S.W., 75c; interstate 30c. 


C.M.A. CABLE 

240 volt 3/.036 black, new and 
perfect. 100yd rolls $3.00; 6 or 
more. 

$2.50 

30c cartage to rail. Freight payable 
at nearest attended railway 
station. 


MICROMETERS 

Brand new Goodell-Pratt, 0 to lin, 
$7.50; Slocombe, lln-2in, $7.85; 
Starred lin-2in, $9.85. 

Post, 32c. 

CHOKES, 7.5H, 60mA . . ..95c 
VIBRATORS, 6 volts, 7-pin, 75c 
each. 

UNISELECTORS, 4 BANK, $4.00 
Post, N.S.W., 25c; interstate, 30c. 
INSTRUMENT TRIPODS, sturdy, 
wooden frame. Telescopic. Ex¬ 
tend to 4ft 61n.$13.00 

SELSYN MOTORS MAG SLIP 

Mk. U.$5.25 ea. 

No. 19 2-way radios, with hand 
set, power supply, leads, $35.00. 
Meggers, bridge type, complete 

and tested.$75.00 

EVERSHED and VIGNOLES, 
500 volts. 


BINOCULARS 

PRISMATIC. Coated Lenses. 
Brand new. Complete with case. 

8 x 30.$18.75 

7 x 50.$22.15 

10 x 50.. .. $23.07 

12 x 50.$23.95 

20 x 50 .$24.75 

Post, N.S.W., 70c; interstate, $1.20 


ELECTRONIC KIT 

With solar cell can experiment 
with 20 different circuits, including 
wireless, microphone, morse code, 
transistor radio, audio frequency 
amplifier, telegraph, transmitter. 
Intercom., signal tracer, etc. No 
tools, no soldering. Easy to 
assemble. Assembly manual in¬ 
cluded. 

$19.95 

Post N.S.W., 45c; Interstate, 60c. 


MINE DETECTORS 

Ex A.M.F. No. 2 Mk. 3, with 
Instruction Book. Complete In 
wooden case. Ideal for plumbers, 
councils for locating buried pipes, 
etc. Freight payable at nearest 
attended railway station. $39.00 


4 DIGIT RELAY 
COUNTERS 

50-volt D.C., suit slot car. Lap 
counters, etc. 

$1.25 each. Post 13c. 


ALTEC STUDIO 
MICROPHONES 

639B Western Electric, top grade, 
original cost $250, ideal Broad¬ 
cast Studio, music recording. 
Church and play recording, etc. 
Fraction of original cost. 

Price on Application. 


SCOOP PURCHASE 

Gramo. Motors. New. Made in 
U.S.A. 4-speed .240 volt A.C. 
50 eye. Only $2.75 each. 

Post, N.S.W., 30c; interstate, 40c. 


240 VOLT 

522 POWER SUPPLY 

Supplies all necessary voltages to 
operate 522 transceiver from 240 
VAE. Complete and ready to 
plug in, $30,00. 


SPECIAL lucky dip valve offer, 
15 new valves in cartons for only 
$2.00. We haven’t got time to sort 
them, so you reap the benefit. 
Post, 30c. 


SOLENOIDS 

Plunger Type 12V 300M.A. Suit 
electric camera control, miniature 
trains, radio, etc. 

$1.25. Post, 10c. 

200 Mill, amp., 24 volt, l/8in 
push movement. 

$1.25. Post 10c. 


TELEPHONES 

Sound Powered. Can be used a a 
Microphone and Receiver. New. 
With 50ft cable. $3.85 pair. 
Post, 25c; interstate 40c. 


MOBIL 2-WAY RADIOS 

A.W.A. or S.T.C. 
Two-way radio. 75-80 M/cs. 
12-volt operated. $45 each. 


3000 TYPE RELAYS 

P.M.G. 200 Ohm — 1,500 Ohm 
Coils, $1.25 each. 


MINIATURE CRYSTAL 
EARPHONE 

With Cord and Plug. 

75c. 

Post, 4c. 


POUR CHANNEL 
BRANCHING AMPLIFIER 

With 4in Vu. meter GLORAD. 
Complete with Portable Power 
Converter. 600 ohm balanced input 
and output. Ideal for outside 
broadcasting, etc. 

$75.00 


BRIEF CASE AMPLIFIER 

A.W.A. portable outside broadcast 
type G56830. 3 Channel. 

$115.00 


MONITOR SPEAKER 
UNIT 

Ex-A.B.C., consisting of low re¬ 
sistance 8in speaker In Acoustic 
Labyrinth Baffle Box, complete 
with 10-watt amplifier, 600 ohms 
pins 8dbm input. 240 volt A.C. 
operated. 

$55.00 


Deitch Bros. 

70 OXFORD SIRHT, SYDNEY. 2010 


SORRY, NO C.O.D. 
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LISTENING AROUND THE WORLD—cont. from page 166 


Tone Burst Gate 

(Continued from Page 87) 

triggering input, the selector switch 
SI may be used to adjust the scaling 
ratio over the b’nary range from 1:2 
to 1:64. Note that when the instrument 
is used in this way the main gate 
control flip-flop is used as a sixth 
scaler stage. 

As mentioned earlier there is a 
fourth position of the “mode” switch 
S2, in which the analog gate is kept 
“open” continuously to permit setting¬ 
up of auxiliary equipment. To provide 
this mode of operation a second pole 
cvf S2 is used to apply 4*3.6V to 
the “reset” input of the main gate 
flip-flop, holding the latter locked in 
the reset state. As output is taken 
from the Y-complement output of the 
flip-flop rather than from the Y out¬ 
put, this results in the analog gate 
being locked in the “open” condition. 

The analog gate of the instrument 
is of identical form to that already 
discussed and illustrated in figure 2. 
It employs a P-channel economy sili¬ 
con JFET type 2N4360 or similar, 
and as a result of the relatively modest 
demands made by this mode of opera¬ 
tion most such devices should work 
satisfactorily despite the wide spread 
in parameters. A small proportion of 
devices may prove unsuitable by vir¬ 
tue of unduly low gain or channel 
resistance, but these should be suffi¬ 
ciently rare to make replacement an 
economic proposition. 

In order to achieve maximum switch¬ 
ing ratio combined with minimum 
insertion loss, an emitter follower 
stage is employed following the ana¬ 
log gate as an impedance trans¬ 
former and buffer. As the dynamic 
range of the gate itself is but modest, 
the emitter follower functions quite 
satisfactorily from the: -f3.6V micro- 
circuit supply line. 

For optimum performance the ana¬ 
log gate and emitter follower should 
be operated at a signal input level 
of between 250 and 500mV RMS, as 
this provides the best noise/distortion 
compromise. In view of this, and 
because in most applications a burst 
signal of adjustable amplitude will be 
required, the output of the emitter 
follower is controlled by a simple 
potentiometer attenuator. 

The power supply of the instrument 
is a relatively simple circuit supplying 
approximately 7V unregulated for the 
unijunction trigger oscillator and a 
regulated 3.6V ± 10% for the re¬ 
maining circuits. The unregulated 
supply is a simple full-wave rectifier 
employing two silicon diodes type 
OA605, 1N3193 or similar, and a 
miniature centre-tapped 12.6V step- 
down transformer. The prototype unit 
employs a Ferguson type PF2851 unit. 

The regulator is a simple series 
type employing either a germanium 
type AC 127 or a silicon type 2N3566 
medium-power NPN transistor. The 
base reference voltage is well filtered 
and regulated, the latter being per¬ 
formed by a string of forward-biased 
silicon diodes in view of the relative 
scarcity of low-voltage zener diodes. 
The number of diodes is arranged so 
that the regulated output voltage at 
the transistor emitter is within ± 10% 
of its nominal 3.6V value. 

(Continued overleaf) 


UNITED STATES; DXing World Wide, 
the program from Radio New York 
World Wide, WNYW, has been ex¬ 
panded to 30 minutes each week. The 
program is on the air each Saturday 
at 1730GMT on 17760, 17845, 21465, 
21520KHz and Sunday 1930GMT on 
15440, 17760, 21525KHz. A power boost 
to 100KW for two transmitters is to 
take place soon. 

KGEI in San Francisco is to raise power 
to 250KW for its gospel sessions before 
the end of October 1968. 

ARGENTINA; Radio El Mundo, Buenos 
Aires, is reported by Bob Padula of 
Melbourne to be using 15290KHz. Re¬ 
ception is from 0800GMT, when the 
station opens its transmission and sig¬ 
nals are at good level to 0845GMT. 


UNITED STATES; The Voice of 
America’s relay station in Southern 
Florida which has transmissions beamed 
to the Caribbean in Spanish, has again 
been heard in New Zealand on 
1180KHz. The station is known as 
Marathon, and used 50KW on 1180 
KHz. The schedule of the station is 
1200-1400, 1545-1600 and 2300-0400 
GMT. The programs are in Spanish, 
and this station was one of two put 
into operation during the Cuban crisis. 
The other station, known as Sugar Loaf, 
has since been withdrawn. Reception 
is possible in New Zealand from the 
time the station opens in Spanish at 
1200GMT, with a 15-minute news 
bulletin. 

AUSTRALIA: Two new transmitters of 
the Australian Broadcasting Commission 
in West Australia are reported to be 
now in operation. They are 6BE, 
670KHz, 50 watts, and 6DB, 870KHz, 
2KW, in Derby. Other stations pro¬ 
jected to operate shortly are 6PH Port 
Hedland, 600KHz, 2KW, 6BS, Bussel- 
ton, 760KHz, 2KW. These stations are 
scheduled to open this year. The Aus¬ 
tralian 24-hour-a-day transmitters have 
increased in number, and now 2CA 
Canberra, 1050KHz, and 3KZ Mel¬ 
bourne, 118QKHz, are both heard 
around the clock. This brings to 27 
the total of all-night transmitters, while 
several stations such as 3UL and 3SR 
operate all night on Saturday only. 

ST. HELENA: Radio St. Helena, James¬ 
town, in the South Atlantic, has a 
new station on 1511KHz with the 
power of 500 watts. The programs 
are broadcast in English, and the 
station has been heard in Africa to 
close down at 0030GMT. 

SOUTH VIETNAM: The American 

Forces Vietnam Network has already 
been reported in these pages as being 
heard from Saigon on 540KHz, which 
recently increased in power from 1KW 
to 50KW, and is on the air 24 hours 
a day. Expansion plans which include 
more powerful stations have been an¬ 
nounced by AFVN and the new net¬ 
work then completed will consist of 
these stations:- 

AFVN Saigon 540KHz 50KW 

AFVN Pleiku 560 50 

AFVN Da Nang 850 10 

AFVN Qui Nhon 770 10 

AFVN Dong Ba: 

Tinh 900 50 

This information was received by 

Keith Robinson, Kapuka, N.Z., from 
Station Officer in Charge, Lt. Com¬ 
mander J. S. Eaves, U.S.N. The Saigon 
and Da Nang stations operate 24 hours 
a day and the other stations are under 
construction, but low-powered stations 
already exist on 1360KHz in most of 
these centres. 


The All India Radio station at Delhi 
-also using 15290KHz opens at 0845- 
GMT with its program to Indonesia 
and blocks further signals from the 
Argentina station. 

CHILE: Radio Presidente Balmodeca, at 
Santiago, has moved frequency from 
9600KHz to 9590KHz and is heard 
opening at its normal time of 1000- 
GMT. The new channel provides excel¬ 
lent reception in Australia, and signals 
can be followed up to 1130GMT. 

BONAIRE: Trans World Radio continues 
to be received well in two transmissions 
on 6110KHz from 0800-0915 in Portu¬ 
guese and Spanish and from 0930GMT 
in the same languages on the new 
9720KHz channel, which has replaced 
the former 9730KHz outlet. 


BAND NEWS 


COOK ISLANDS: ZK1ZC is the call 
of the Cook Islands Broadcasting Ser¬ 
vice Which has been heard testing on 
600KHz. The signal was heard last 
winter at 1700GMT during a test trans¬ 
mission and verification received gives 
the power as 600 watts and the antenna 
as a 350 foot vertical mast. The station 
advises that broadcasts from Rarotonga 
on 600KHz were test transmissions and 
the main transmitter remains on 820 
KHz. The station is to install three 
5KW transmitters shortly. Verification 
in the form of a card was signed by 
the Chief Engineer Mr S. Kmgan. 

NEW ZEALAND: 1ZT Turangi, 1390 
KHz, which commenced operation in 
December, uses the power of 100 watts. 
1ZT has been established to provide 
noise-free signals in Turangi, Tokaanu 
and immediate surroundings of the pro¬ 
grams broadcast by 1ZA Taupo. The 
station has a 70 foot mast and is on 
the air 1700-1120GMT daily except on 
Saturday when sign on is 1800GMT. 

INTERNATIONAL WATERS: Radio 

London, which at one time was under 
offer to a New Zealand company, is 
to be used for programs for Britain 
and Holland. The Dutch company have 
announced the purchase of the 75KW 
transmitter, which is to be housed on 
a fort 12i miles off the coast of Britain. 
It is planned to open the station in 
May or June, and tests will be on 
764, 1034, 1502KHz (390, 290 and 
199 metres). The station will use the 
slogan “Radio Swinging Holland,” and 
its offices will be in Utrecht in the 
Netherlands. It had earlier been re¬ 
ported that Radio London was looated 
at Hamburg, but so far the fate of 
the vessel has not been announced. 

INDIA: Two new stations have been 

brought into operation by All India 
Radio. They are TEZU Eastern Region 
on 1330KHz, South Region on 750KHz. 
Changes in frequency have been made 
by several stations. Delhi B, 1020KHz 
from 1070KHz; Lucknow C, 910KHz 
from 1320KHz; Rampur, 1320KHz 
from 1020KHz; Pajkot A, 1070KHz 
from 910KHz. The following stations 
carry the AIR Cultural Program: Vividh 
Bharati, Ahmenabad B, 1400KHz; 
Allahabad B, 1420KHz; Bangalore B, 
820KHz; Bhopal B, 1200KHz; Calicut B 
1090KHz; Chandigarh, 1220KHz; Cut- 
tach B, 1350KHz; Delhi C, 1370KHz; 
Dharwar B, 1160KHz; Hyderabad C, 
1220KHz; Indore B, 1590KHz; Jaipur 

B, 1270KHz; Jodhpur, 820KHz; Kan¬ 
pur, 1440KHz; Lucknow C, 910KHz; 
Madras C, 1550KHz; Nagpur B, 660 
KHz; Patna B, 1500KHz; Poona B, 
970KHz; Rajkot B, 1420KHz; Srinagar 

C, 1490KHz; Tiruchirapalli B, 1480 

KHz; Vijayawada B, 1500KHz; Trivan- 
drun B, 1140KHz. Q 
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As may be seen from the photo¬ 
graphs the instrument is housed in 
the small flanged front panel instru¬ 
ment case used for most of cur recent 
instrument designs, measuring 7±in x 
5in x 4in. There are only four ma n 
front-panel controls, comprising the 
“burst length” and “mode” switches 
together with the “burst rate” and 
“output” potentiometers. The remain¬ 
ing fittings consist of the push-button 
for manual operation and the four 
main coaxial connectors. 

At the rear of the case are the 
squared-signal output and external 
timebase input connectors, the “Int- 
Ext” slider switch and the mains cord 
entry. 

Inside the case, most of the com¬ 
ponents are mounted on a “Veroboard” 
perforated printed - strip conductor 
panel measuring 7in x 3fm; the panel 
is a section of the stock Veroboard 
strip having the part number 122. The 
position of components and intercon¬ 
nection of copper conductors should 
be fairly clear from the board diagram 
provided, and also from the internal 
photographs. 

The Veroboard wiring panel is sup¬ 
ported by two small sheetmetal brack¬ 
ets which are attached to the rear of 
the front panel by the input connector 
mounting screws and the “burst 
length” switch mounting bush respec¬ 
tively. The brackets mount the panel 
at a distance of 2in behind the front 
panel, and close to the top of the 
case. 

Wiring of the components on the 
board is a fairly straightforward opera¬ 
tion, and should present few prob¬ 


lems. However care should be taken 
to ensure that components are not 
damaged either by mechanical strain 
during the lead bending and insertion, 
or by overheating during the soldering 
operation. The soldering itself should 
be done quickly and carefully with a 
low to medium power iron having a 
small bit; a steady and sure hand 
is required to ensure that the copper 
conductors are not overheated nor 
accidentally shorted by tiny solder 
links. 

The microcircuit connection leads 
should not be cut, but simply passed 
through the board holes, bent over 
carefully and soldered. It will be 
found that the “dual in-line” devices 
have small moulded projections which 
automatically space the device from 
the board. The TO-5 device should 
be spaced approximately 3/8in irom 
the board, which spacing may also 
be used for the transistors. 

To prevent strain on the Veroboard 
panel the power transformer is moult¬ 
ed in the lower rear of the case, 
with the mains cord, primary and 
secondary leads terminated on a 5-lug 
tagstrip alongside. The mains cord is 
clamped inside the case to prevent 
strain on the tagstrip. 

Three minor components are sup¬ 
ported by convenient switch and poten¬ 
tiometer lugs behind the front panel 
rather than on the Veroboard panel. 
These components are the 2.7K resis¬ 
tor and 390pF capacitor asso¬ 
ciated with the manual triggering but¬ 
ton, and the lOOOuF 10VW power 
supply input reservoir electrolytic 
capacitor. The first of these connects 
between the push-button and the input 


connector earth bus, while the second 
connects between the appropriate lug 
on S2 and an unused lug on Si. The 
IGOOuF electrolytic connects between 
the 4-7V lug on the “burst rate” pot 
and an earth lug on the “mode” switch. 

When wiring the unit it is wise to 
connect only four BA 100 diodes into 
the power supply reference circuit. 
This will ensure that when the unit is 
first switched on the regulated output 
will not be excessively high. Upon 
swi'tch-on the voltage should be 
checked, and an additional diode or 
diodes added as necessary to bring the 
supply within the required range. 

The only other adjustment to be 
made to the completed instrument is 
that concerning the switching transient 
suppressor trimmer. This adjustment is 
most easily made with <a sensitive wide¬ 
band oscilloscope connected to the AF 
output, and in the absence of AF 
signal input. To permit gate operation 
under these conditions an external 
square-wave gating signal must be con¬ 
nected to the “Ext T.B.” socket, with 
the slider switch set appropriately. 

It will be found that at a critical 
setting of the trimmer, switching trans¬ 
ients are reduced to a minimum. The 
trimmer should be locked in position 
at this setting with a small dab of 
nail laoquer or similar cement, to pre¬ 
vent vibration disturbance. If difficulty 
is experienced in obtaining a null bal¬ 
ance, or if the null is insufficiently 
accurate to reduce the transients be¬ 
low 30mV P-P, it may be necessary 
to modify the R-C filter values in 
either the JFET gate circuit, or the 
trimmer feed circuit, or both. Q 


SATO 


Millions of our various electric parts are being exported to 
many countries of the world. Free catalogues ure available 
m m upon your request to the 

hr I Vk manufacturer or through 
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SATO PARTS co., ltd. 


HEAD OFFICE: 2*12 EBISU. SHIBUYA-KU, TOKYO, JAPAN 

TEL. 442-8505-8 

BANK ACCOUNT: MITSUBISHI BANK EBISU BRANCH 





CLASSIFIED ADVERTISING 

Advertisements in these columns cost $0.60 per line. Each line contains the equivalent of five words each 
of nine letters. Minimum size of advertisements is two lines. Please note PAYMENT MUST ACCOMPANY 
ALL ADVERTISEMENTS EXCEPT THOSE PLACED BY ACCREDITED AGENCIES. Your advertisement 
for the May issue must reach our office before April 4. Address your advertisement to the Advertising Manager, 
ELECTRONICS Australia, Box 2728, GJP.O., SYDNEY, 2001, N.S.W. 


FOR SALE 


VATIONAL RS1000S professional recorder. 
$700. G. Sankowsky, Box 40, P.O. Stones 
Corner, Qld. 4120, _ 

rv PICTURE TUBES. Two-year warranty. $11 
plus old tube. Bonded 23ln $24 plus dud tube, 
one-year warranty. Freight extra. Duds must 
be under vacuum and scratch free. Also avail¬ 
able from Western Suburbs Radio. 1120 Oxley 
Rd. Oxley. Brisbane, at slightly higher prices. 
Sure Brite Picture Tubes. 22a Victoria St, 
Lewisham. Sydney. N.S.W._ 

WHY ABUSE SEMICONDUCTORS? Eesentlal. 
useful publication. 35c. 76 View St., Hobart, 
Tas. 7005. _ 

RECORDING TAPE. New, boxed, guar. S^lns x 
600ft, $1.90: Sins x 900ft. SI.80; 7ins x 
2400ft. S4.35. Over 200 different tapes 
stocked, lists free. Tape recorder at whole¬ 
sale $39.50. new SUins, 2 speed. A1 Mail 
Orders. Box IS, Footscray, Vic. 68-4436. 

MULTIMETER REPAIRS and sales. Fast ser¬ 
vice on all types of multimeters. VTVM’s. 
switchboard and panel meters. All popular 
brands of radio and TV test equipment can 
be supplied. Trade-Ins accepted. Write for 
a free catalogue. Metropolitan Meter Service, 
103 Regent Street. Redfern, N.S.W. Phone 
69-5922. _ 

NEW OC44, 45, 71. 4 for $2 or 60c each. 
OC72, 73, 70c ea. OC84. AC128. OA210. 
75c ea. 0fcl71 2N370, 37<, AF116N, 117N. 
OA31, CA211. 90c ea. Power types 2N176. 

t l ea. 2N301, $1.20 ea. OC23. 28, 29, 35. 

1.50 ea. OAS, 10. 81. 85, 91. 95, 30c ea. 
UJT, 2N2160, $1.30 ea. Post and pack 15c. 
No. S.A. sales. Custom Electronics. Box 1452, 
G.P.O., Adelaide. S.A, 5001. _ 

IMMACULATE Collins 75S31 SSB receiver with 
accessory 500Hz filter and complimentary 
crystal for razor sharp CW. This receiver Is 
less than 3 years old and has recently been 
realigned and checked by Collins. To best 
offer over $395. Also Astatic D104 Micro¬ 
phone with grip to talk stand unused. In 
original case. Sell at American price $30.00. 
Roth Jones, 1 Albert Road, Melbourne, Vic. 
3004. 26-6911. _ 

PAYMASTER pr-amp for magnetic cartridge, 
wired ready for use. Silicon, 6 transistor 
stereo. Price SI9.00. Beech Electronics, P.O. 
Box 160. Kogarah, N.S.W.. 2217. 


TELETEST TV Pattern generators $195. Philips 
21 n oscilloscope $49. University super tracer 
signal tracer $59. A.W.A. U.H.F. sig. gen. 
type 12R7490 45 to 110MHz $95. All 

plus packing and rail. Amateur Radio Supplies, 
113 Henley Beach Rd, Mile End, S.A. 5031. 
57-6788. _ 

>.B. OSC, $20, V.T.V.M. $20. tape rec. S20. 

193 n %J 2 , AT 7’.* 0C S$t *50; 1200- 

MHz, 7SW, Tx tubes $15, Box assort, comp. 
$20. Ph. Camden, 68982, N.S.W._ 

r iVi , i' ,0Y * TV '£. 0 15ln dual-concentrlcs. 12in 
SMEarm, Shure head. 38 Colarena Crescent. 
KaWbahj N.S.W. 2290. Tel. Newcastle. 

lADIO and HOBBIES back Issues 39-55 30c 
57-63 40c. 64 to date 50c. Post paid. 
Amateur Radio Supplies. 113 Henley Beach 
Rd.. Mile End. S.A. 5031. 57-6788. 

tURGLAR ALARMS: 

12V 150uA transistor control units. $12.00 
plus 12i» p.c. S.T. Unit on 4 x 2 plate and 
p,us *‘T. 4’aV rotary sirens 
$15.00. All above plus 60c p. and post. 
Foil tape terminals, OC mats, key switches, 
bells, reed switches. Infra red ray units. Com¬ 
plete quote and installation service to Insurance 
requirements. EDORE ENTERPRISES, 80 Don¬ 
caster Rd., Doncaster. Vic. Phone 848-1386. 

AMATEUR radio equip. HCR 62 rec. fitted with 

voltage reg. and plugs for 240V AC and 12V 
DC °PS r * t l9L , Ij 2 Marconi sig. gens. 25-50MHZ 
and 150-300MHz. Leader sig. gen. 6M Tx 
no cabinet working. 2M Tx In cabinet work¬ 
ing. Modulator using QQE03/12 working. 2M 
xtal conv. and 6M xtal conv. 3 valves In each 
less xtals. R. and H. and Electronics Aust. 
magazines 25c ea. posted. Other Items. Send 
(gf. Simmons, Box 117, Numurkah, 

Qld. 3636. 


SELL all back issues Electronics Aust. in stock 

at all times. 1939-56 copies 30c, 57-63 40c, 
1964 to date 50c. Post Free. T. Weir. 56 
O^Connor St, Haberfield, N.S.W., 204S. Sydney 
71-2569. Wanted to buy copies also. 


SEMICONDUCTORS OC71 45c, CA81 15c, 

equivalents; plans miniature wireless micro¬ 
phone transmitter $1. transceiver $1, post 15c. 
26 Underwood Crescent, Toowoomba, Qld. 


HI-FI Cabinets, speaker enclosures .including 

Playmaster and Muliard designs. Craftsman 

built. In any finish to your requirements. Popu¬ 
lar brands of stereo components available, 

keenly priced. Send S.A.E. now for free quote, 
Robert N. Smallwood, 205 Brisbane Rd., 

Booval, Qld., 4304. 


FOR SALE READER SERVICE 


MODEL BEAM Engine castings $66. Blue prints 

f 5.30. Bolton, 72 King St., Sydney. Catalogue. 
1.00. N.S.W. _ 

SPECIAL 

Famous Ferris FIRE PULSE transistorised igni¬ 
tion systems —■ reduced from SS7.94 to lust 
$39.00 (4lbs). 

Lock-Down car aerial only S9.00 or Top-Cowl 
car aerial with lead $7.90 <2lbs.). m 
PEAK 5 Amp. Battery charges, 220-260V, 
only $25.00 (121b*.). 

Manufacturer’s surplus TV cabinets, lowboy 
style in maple, walnut, teak with legs and 
back — fantastic value at $29.50 (42lbs.). 
Reconditioned TV antenna rotators — auto¬ 
matic model only $58.00, Compass Model only 

Second It toned *tBl STAR transistorised TV De- 
Snower amplifiers Just $32.00 (3lbs.). 

TV Antenna Chimney Mount Kits Incl. 8ft 
mast, 30ft ribbon insulators, plug and socket 
only $6.00 <13!bs.). 

“MONSTER" Super Fringe 10 element Ch. 0 
Yagi TV antenna $25.00 (ISIbs ). 

Price includes sales tax. Please add freight 
or postage. Send cheque, postal note or 
money order, to: 

UNIVERSAL CAR RADIOS. 

3 McElhone Street. 

East Sydney. N.S.W. 2011. 

Phone 3S-4511 or 35-4356. 


TRANSISTOR Ignition system. Capacitor dis¬ 
charge type. Operates with standard ignition 
coil. $48.00 12 volt systems only. State 
whether positive or negative side of battery 
connected to car body. Two-Way Radio Ser¬ 
vice, 31 Rotherham St., Kangaroo Point, Bris¬ 
bane, Qld. 


READER SERVICE 


SENSATIONAL Language course. Offer French, 
Italian. Spanish and German recorded at 3*4 
ips, Ideal for beginners, equivalent of eight 
L.P's. Complete with manual $4.75. Tape 
Offer, 280 Hale Road, Woodland. W.A., 6018. 

REPAIRS to receivers, transmitters, construction 
testing; TV alignments. Xtal conv., specialised 
electronic equip. Eccleston Electronics. 146A 
Cotham Road, Kew, Vic. 80-3777._ 

MICROGROOVE discs from your tapes, also 
tape copying service. Highest quality discs at 
all speeds, prompt service. Moderate charges, 
country and Interstate inquiries welcome. 
Vltatone Recording Studios, Box 18. Post 
Office Lane Cove, N.S.W. 2066 (Sydney), 
42-6154. ____ 

PRE-RECORDED TAPES available for hire to 
members of the Australian Tape Recording 
Society. Bi-monthly releases. Also “The Micro¬ 
phone," newstapes, round robins, discount ser¬ 
vice. tapespondence, sales. Send 5c S-A.E. to 
ATRS. Box 9. P.O., Crow’s Nest, N.S.W. 

2065._ 

THE AUSTRALIAN EEB Is VK7RG’s casual 
monthly electronics magazine, featuring in¬ 
struments. tr. transmitters, etc. $1 to EEB. 
115 Wilmot St., Huonvllle, Tasmania 7109. 


TAPE to disc service. Take advantage of W. and 
G. Records prefessional experience when next 
needing a tape to disc service. W. and G. 
Record Processing Co., 185a Beckett Street. 
Melbourne. Tel.: 329-7255. 


TRANSFORMERS wound output or mains and 
specials to order. Paris Radio Electronics. 7A 
Durton St.. Darllnghurst, N.S.W., 31-3273. 


RECORDS processed and pressed with printed 
labels by Rambler Recording Co., Vic., from 
your tape. Group*. Vocalists, Schools, etc. Full 
studio facilities If required 50-7ln for $1 
each. 93-4545. A.H. 787-2465. _ 

CUSTOM BUILT TRANSFORMERS, power, audio. 

etc. Single or quantity production. Ampl f ers. 
p.A. systems, battery chargers. _ Rectifiers, 
electric motors, transistor radios. General en¬ 
gineering, fitting and turning, sheet metal 
work. etc. Parkinson Transformers. P.O. Box 


WANTED 


PLAYMASTER 114 program source with In-built 
power supply, whistle filter and short-wave. 
Neilson, P.O. Box 231. Cunnamulla, Qld. 4490. 

WANTED, all surplus TV parts, valves, etc. 
Cash. Last, 847 New Canterbury Road, Hurl- 
stone Park. N.S.W. 55-7151._ 

VHF AM-FM receiver to tune 70-85MHz or 
able to be converted. Send particulars to 

Northern Communications. Aeroglan, Cairns, 
Qld. __ 

TELEQUIPMENT S31 Oscilloscope and Taylor 
Valve Tester, any condition. Phone Mr Ralph, 
Sydney, 69-5922, N.S.W. 


POSITIONS VACANT 


RADIO TECHNICIAN. 

Required by 

ROYAL FLYING DOCTOR SERVICE OF 
AUSTRALIA 
(S.A. Section) Inc., 
for its Port Augusta Control Station. 
Qualifications: 

First Class Commercial Operator’s Certificate. 
Persons holding Second Class Certificate or 
Broadcast Certificate would be considered. 
Ability to type would be a dist.net advantage. 
Accommodation arranged. 

Apply— 

Royal Flying Doctor Service of Australia, 

91 King William Street, 

Adelaide, S.A. 


SELECTED SEMICONDUCTOR 
CIRCUITS HANDBOOK 

Edited by S. Schwartz. 10 chapters, each 
with Design Philosophy plus numerous 
we 11-described practical basic and applied 
circuits. Hardback, durably bound. 450- 
pg., 7>»ln x lOin, $4.50, Post free. 
Numerous other books available, lowest 
prices In Australia! 


AUSTRALIAN ELECTRONICS. 

Book Dept., 76 View Street, Hobart, 7005. 


—SPEAKER ENCLOSURES— 

Playmaster Point Four. Bookshelf.. $33.50 

8WR Slimline, complete. Teek. $28.50 

I0WR and 3TC, latest design. Teak. $46.00 
Goodmans Twin Axiom, reflex. 3 eft $85.00 
Lasting finish by use of wood grain lami¬ 
nates. All to Manufacturer's specifications. 
Write for brochure. 

BEECH ELECTRONICS 

P.O. Box 150, Kogarah. N.S.W. 605-2307 


SENIOR TECHNICIAN 
RTQ7 - ROCKHAMPTON 

RTQ7 requires a Senior Technician holding the TV Operators' 
Certificate and experienced in the maintenance and opera¬ 
tion of modern television equipment. Written applications 
with details of age, marital status, industry experience to: 

Manager, 

Rockhampton Television Ltd., 

P.O. Box 568, 

ROCKHAMPTON, Queensland. 4700. 
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SPECIAL ORDER FORM 

Guarantee yourself a complete set of issues for 
your library with no copies missing. 

SUBSCRIPTION RATES 


Australia, New Guinea, Fiji 
New Zealand 

United Kingdom and British Commonwealth 
Elsewher 


PER YEAR 

$4.00 

$5.00 

$6.00 

$ 6*00 


POST THIS COUPON TO:— 

The Circulation Manager, ELECTRONICS Australia, 
Box 2728, G.P.O., Sydney, 2001, Australia. 

Name . 

Address . 

Enclosed is $ . for . years. Start with . 

(Please use cheque, money order, etc. Do not enclose cash) 
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INDEX 
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Labcraft is unique. It is designed for those with high standards who wish, 
above all, to play their records perfectly. The design has important 
features which are patented. All Labcraft have adjustable speed (± 
10% on all three speeds), vibration-free governor-controlled motor, 
a soft belt rim drive and many other important details of design all 
manufactured (in Copenhagen by S.R.T.) to extremely fine tolerances. 
The turntable does indeed play to virtual perfection and plays that way 
for years. In case of accidents — no worries — we have spares for all 
models and an efficient service department. 




Automatic start 


NEW MODEL 665 


605 
9” 


with 


605 L 
mat 


655 

12” mat 


deluxe 


Imported by G.R.D: Instruments Pty. Ltd. of 6 Railway Walk, 
Camberwell, Vic. Postcode — 3124. Tel: 82 1256: 

Stocked by leading Hi-Fi dealers throughout Australia Write for free literature. 

(O.Fg.P) 


Printed and published by Sungravure Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery. 













IUU 

CAN EARN 
BIG MONEY 

IN 

TELEVISION 


ASK YOURSELF THESE 
3 QUESTIONS!- 


FOR A FEW PENCE PER DAY YOU CAN 
STUDY THE A.R.T.C. WAY 


THOUSANDS OF SUCCESSFUL STUDENT! 
HAVE PROVED THIS 


1. Am I in a dead-end job? 2. Could 
I earn more by learning more? 3. 
Could I use my spare time to get 
ahead? 

If the the answer is yes, there is 
room for you in radio/television! 

NOW IS HE TIME 
TO TRAIN! 

Does your job offer good prospects 
— real security? Does it hold your 
interest? If not, now is the time to do 
something about it. Television is ex¬ 
panding daily. It’s the most exciting 
subject you can study. The sky’s the 
limit for the trained man . . . but only 
the trained man. Radio and television 
technicians are in huge demand. Train 
for success now, in Australia’s fastest- 
growing industry! Join the ranks of 
skilled men ... the Australian Radio 
and Television College can train you 
for a bright future with unlimited pros¬ 
pects. Send for the free booklet 
“Careers in Radio and Television” . . . 
and find out how A.R.T.C. can bring 
you success—in your own business or 
as well-paid technical staff! 

A.R.T.C. CAN TRAIN YOU AS IT HAS 
THOUSANDS OF OTHERS 

For over 30 years A.R.T.C. has successfully 
trained thousands of progressive Australians who 
realised how much the training could mean to 
them. Now they’re making big money in 
radio and television. Training can bring you 
success, too. 


... in your spare time, you can equip 
yourself for a rewarding career in 
radio/television. The future belongs to 
the trained. 

The A.R.T.C. “Service Engineering 
Course” teaches you from the . ground 
up .. . step by step ... at your own 
pace. Remember, opportunity is always 
knocking for the trained man! 

PRACTICAL UP-TO-DATE LESSONS 

At the work benches and lecture halls of 
A.R.T.C. — or in your own home by corres¬ 
pondence — you can learn every necessary 
aspect of radio and television, every applica¬ 
tion of fundamental principles. The Course 
gives you both basic and advanced instruction 
in all phases. 



No previous experience or high educational 
standard required only enthusiasm and 

normal intelligence. A.R.T.C. will give you 
all the instruction you need. Each lesson is 
made easy to understand by numerous illus¬ 
trations and diagrams. The Course adapts itself 
to your requirements, your speed. It’s up to 
you! Instruction is individual and intensely 
practical. 


Make spare-time money! 

Make your spare time earn mone] 
for you while training at home. 

Many students make extra mone 
after only a few weeks’ tuition. Us 
the modern A.R.T.C. workshops, i 
more convenient. 


GET INTO ONE OF THESE 
PROFITABLE CAREERS 
IN RADIO/TELEVISION 


GET INTO ONE OF THESE 
PROFITABLE CAREERS 

There is a career for you in one c 
the many phases of radio/ television, ir 
eluding manufacture, servicing, n 
search, sales, executive positions i 
broadcasting and television, arme 
forces. 

A.R.T.C. can help you gain one c 
these sought-after careers. Remembe 
it’s the trained man who wins, ever 
time! 

MAIL COUPON NOW! 

Safeguard your future! You are invited to ser 
in the coupon below. A.R.T.C. will mail yc 
by return their big free and post-free bookie 
“Careers in Radio and Television.” This e 
citing book shows you definite steps you ct 
take towards a big future—how you can su 
ceed in life and find satisfaction in doing 
worthwhile iob well. 



II 

--- 




AUSTRALIAN RADIO 
AND TELEVISION 


COLLEGE 


PTY. LTD 

E. S. & A. BANK BUILDING, 

Cnr. Broadway and City Road, Sydney. 
(Opp. Graee Bros.) Phone 211-4244 (3 lines.) 


AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD., 

206 Broadway, Sydney, N.S.W. 

Sir, 

Please send me , without obligation , your j 
booklet “Careers in Radio and Television .” 

NAME ..- . . .. 

ADDRESS .-.~.. . 


Printed by Sungravure Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery 






















